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[-8-^1 

£ f^H^ *r flfe ^Ifl-^t 3Hr 

^t#efl^.A]^(thionucleoside) -fK£*ll Sj-W ^ °1 3^#^§- thf*-*^ Wa^* 

°\] a 3 ^3-2.3. ^7fl^>Ji 
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{Thionucleoside derivatives having potent anti-cancer activity and the 
pharmaceutical compositions containing the same} 

^(thionucleoside) -rr-£^l sftJ-## ;^S>jia} tb^f. 

o>cfl^Al (adenosine)^: ^-g-^l# -S-^fl^ ^ 7l 

^r*8*Rr M}£.3]o\] 3,^-5}^ o}cfl^A]^ ^3^3 

4r*fl^r Jl^S^-b] JsLJl^ tr*} (Jacobson, K. A. et al . ; /. 

Med. Chem. , 35, pp407-422, 1992). o]%£- A|£ifl ^3.°^ ATP(adenosine 

triphosphate^ ^-SflsM ^cfl^ofl 2]*V oflu|x] A^l- #o]j7 

^-g-g- ^7>a] 7) s}^ -g-^ sl-EL«-« (negative 

feedback loopH*}. <>Hli^]£r ^ , >y#, a];^ ^ ^3*1 7l^r#^ *J-aJ- 
^ -fr*Hl <« H^l ^iMMH oKfe^l JL^*)1 (agonist )» ^ 
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<WS ^iL^-M 9X4°) ^s\9X3-, $1*1, ^ ^*\)5L 

oHlii-SO ^r-Ml (adenosine receptor)^ <£^l 

AA VIA P2 ^-MlS £--^4. pi ^-g-^fl^ o>cil^Aiol 7l^S 
P2 ^-§-*Htt ATP, ADP, UTP, UDP7> 7}^£. *J-g-*}<*| 4|b) 
711 ^U, II ^ PI ^-B-^m 4711^ ^we)-^ oVc-II^ai ^n]7\ ^91 

s\9X°-^, sl^>=(ligand)^l ^ , ^S. ^ A lf A 2 

A3S. A 2 ^ cH A 2a ^ A 2b S i4^7ll ^rf. o]§ o>t-fli^l ^-g-^^ 

G _oh^^ ^ ^.g. 31 (G-prote in-coupled receptor)^ *V ^-^f-^ p o^^aI a l , 
A 2a ^ A 2b ^-M^ SJ^r ^3*1 ^l~g-*H o. s ^ol ^-olsl 

^^nv, o>r-H^A] A 3 -r-g-^11^ ^e<?I 1992^1 ^-g- ^"^^1 ^-g-3l(Zhou, Q. Y, et 
al.; /Voc. Acad. Sci. USA, 89, pp7432-7436, 1992)^ ^-g-^ ^ efl 

oHli^l a 2 ^-§-*ll Jl^^m^r ^5. o>c-ll^Ai^ -ffc£*fl#3>1 

*1^*1], -¥-^^ *l y j-^}- ^MKfc^lIMl), ^ £.3.43- 

*\ ^IMl (antagonist)^ aL^(xanthine) -R-:£*lH7iq- 

<^ ol^-^so] 3^ ^-irSAi ^^^S^ll, ^^*lIMl, Ai^-i 

JL*fl, sH?l£#l^ *13.*H, ^1^711^1 ^SAi 7fl*S|<H #4. zl^^IS l-^-*} 
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j! ^*fl <##s^ ^-^^ ^^(supraventricular tachycardia)^ ^1^.^-^ A 

(warfarin)^] iL^l^ A]~g-^ol oft-fl^A] ^aV^^o] r^s)^^ 
(dipyridamole)^*}. ^^^^1 7fl^l 3i£r <>Hli^! ^-g-^7> 

o}£\)±*\ ^ <>H]^AJ A 3 *r-8-*l|fe ^3 oHli^l ^-§-^1 Ai, 

em-^ 7flti ^^7} &t]-. oVr-n^Ai a 3 ^-§-^11- efeJ^aj^-S. 

125 6 125 125 

<g^-s>7l ^sfl, [ I] ABA (N-(4-oH^-3- I [iodo] benzyl) adenosine), [ I] APNEA 

125 6 125 125 

([ I]N-2-(4-aminophenyl)ethyladenosine) 5E^ [ I]AB-MECA ([ I]4- 

aminobenzyl-5'-N-methylcarboxyamidoadenosine)^l 37fl£| g_x)5] 
a>-§-^}ji oicf. ^ ^^b] vhfc (Chinese Hamster Ovary, CH0) ^3*1^ 
f 4A 3 ^-Mlfe ATP^-f-E.^ cAMP* aJa^^ oHN'g a]#^ 

(adenylyl cyclase)^ ^^laj-g-o] & o.t^ , A 3 ^-Mlfe JL^^lH] ^«fl 

5.^4^1^ «>1^a1 ^(phosphatidyl inositol)^ £r*W?} °] icA] m. 
olB(inositol phosphate)^ DAG# Jl4i<?] GTP-^1 ^ Siiel^V^l 

(XGuanosine triphosphate-dependent phosphol ipase C)w a] ^1 rj- ^ a]-^o] 
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^^cKRamkumar, V., et al . ; /. Biol. Chew., 268, pp 16887 1-168890, 1993 : 
Abbracchio, M. P. et al . ; Mol. Pharmacol., 48, ppl038-1045, 1995). ©l^f ^ 
^€(brain ischemiaHH <>] A 3 %^3r ^-8-^1 ^tb #-§-^5.^ 7>^# 

^*Rr31 zl o] 2 *\ ^^^AA H^m^l^^ -il^^fl^ ^>-§-^s.«- 

9] v] ?>} 7} ^o]t^. 5E*h o>cfl^ A 3 jL^*fRr ^tr IiLJlJL^ 

7> 43 ^IH^ iLS JL^7> XlcfJi <^^t^ ojcf. oVrHji-A] Aa ^-g-*fl<q 

*^3Hr wl^>>fla(mast celD^MH ^ ^^H&Sl*!-^ 

Ai AfliA>^(apQptosis)* <>>7lX|7l7l;E *Vrf. A 3 ^r-Ml^ Jl^^I^ ^ ^ 7 fl^l 

o] ^o^jijA>oi7> TNF-a(turaor necrosis factor)^ w o v #^ ^ 
7fl^]^l MlP-la, tl^^-?l-12( inter leukin- 12), ^^fl-l- y (interferon- y )^ 

*Ml&i=r. A 3 ^%M1tt 7fl^" 7> 

CIO.*}, ^#«f3 7>^1 7fl « <r ^l=f^ <3#, 

^7fl7>^ 7fl^ #^ f% Si <>H1^1 A 3 el^^fe ^}7l^ ^-Sj- 

^ IS. 3.7] & tf-(3-&±^£)-5'-(N-^7W^) e >W±.4±(rf "(3- 
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iodobenzyl)-5'-(^-methylcarbamoyl)adenosine; IB-MECA)4 sj-^ 2S. g.7]Q N- 

(3-^i^£^ ; S)-2-#SS.-5 , -(^-^^7>H>S. < a)o>cll^xi(/-(3-iodobenzyl)-2- 
chloro-5'-(# -methylcarbamoyl)adenosine;CI-IB-MECA)ol o)-cfl^Al Ai ^ A 2 ^r-Ml 
^ til^fl A 3 *r-MH ^ ^^3* SL^^Hr tfls*}^ ^- ^ oicf. 



[sj-H^ l] 




OH OH 
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(purine)^ 6*1 ^^l7> o>^c>d1^ 7 1 SE^ SH^Hi^S. ^l^s]^^ M*fl 
2*1 ^ 3*1 Jfl*H §1=^-^1 7l ol<qoi] cfs. £«8*H ^ 

<>Hli^] As ^-g-*fl6fl cfl*V €3*3 ^ 
^« ^^M, *>dl^ A 3 *r-MH tfltl ^1^-^ £ <>H)i^l Ai SLfe A 2 ^-Ml 

ofl tfltb ^>^}^ai a 3 ^r-MH -id^^-S- *)--§- *Kr e1^>s» 7fl 

<11> £ ^ ^*D« ^ 5^ -fi~g-^ ^Ifl" 3*^^ E]5L 

^r#315^l5L -3-51*11 x\]^*}JLx} 
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<i2> ^-7] -=-3* ^*}7] $\H>}^, El^#ell^.Al = (thionucleoside) 



NH-R, 




<13> ( I ) 

<14> S&7}2\ <^°1H, 

<is> %^7> jee^ t>i€^°l^; 

<16> Ri^r ^^7>, 1 vfl*] 5^ ^7], Wfl^7l, felfl^, n^^7]o] 

JL; 

<17> R 2 ^r «^4l4*h ^S.^\7], W)7], ^^7}, <g*\<&7], <£?2t)SL7) 

*)<L7)o}^; 
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^ 1 52] ^oH^l-iL^H^, R 3 ^ Rs'tt -§-*Hl 

#3>|, ^>7l ^tiV^] (n)S 3L7)£]±r ^ ^ ol^^s. 5E^5H, Wf^*} 

Tflfe (2R, 3S,4R)-2-[2-#S.S.-6-(3-.S-^-S-^!^o>DliL)-^^-9- < g]-3, 4-^*1 = 



[3?-*H 4] 




NH-R, 



OH OH 
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<22> ( n ) 

<23> #7] <£*l*\ ( I )<HH , Ri^ 0)11371 iE^ 3-A^.£^1^7lolJl ( R 2 

AH^^olJi, Xtt %^7>5L^E| ^-WS.^, §>7l <^*H1 (m)JLS S7l£] 

<24> (2R , 3R , 4S , 5R)-2- [ 2-#3.5.-6-(3--S..£.;£-*ffl ll o>p} = ^_ 9 _^ ] _ 5 _^ j= s 

El i«-3,4-i=1-S-, 

<25> (2R, 3R, 4S , 5R)-2-(2-#3.3.-6-o|| i4 B l ^-^€"9-^ )-5-*| 2. ^-a] u\] B 

3**1 H. 3. El i3ffl-3, 4-1^, 
<26> (2R,3R,4S,5R)-2-(2-#S.S-6-^mo>nl ^-^ ^_ 9 _^ )-5-t)£S A l pfl ^-BflH 

s|-*|2=3. E]£.€-3,4-cJ*, 
<27> ( 2S , 3S , 4R , 5R ) -5- ( 6-°}*} -9- U )-3 , 4-^1 *] = a] - tfl B ef^l 

£S El^.^)-2-7>^-AlA}- Dfl^O>Dl = , 

<28> (2S , 3S , 4R , 5R) -5- ( 2- #5.^-6-^1 W °> c l lc-*f fl -9- ^ ) -3 , 4-^ *1 2^- X| - 1]} e 

51-^1 El^.^l-2-^Al^ Dfl^6>n]c > 

<29> (2S,3S,4R ( 5R)-5-{2-#SS-6-(3--S.-$.£.-iffl^o>ulic)-^^-9-<a]-3, 4-^1^1 

= s.Al- E fl3e}.§lc S B| ^.^1-2-^1-^-^1 a> nfl^o>n]c^. i^-^j-cl-. 
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si 



NH-R, 




OH OH 



(m) 



(2S,3R,4S,5R)-2-[2-#S.S-6-(3-A^.£-^l^o>til^)-^^-9-^]-5-^=^-AHl^- 
[S^HI 6] 




NH-R, 
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(IV) 

SLS., §>7l^ ! ^] yofl S Al^ a 0 V^ofl ^ Sfl ^€ 

<>i* o>qcf. *>7is] a. 
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#7lS] ^-g-^ 1°)H4 &o) t 4^ 5}.^°- D-fSH Y-^-§ 

a>-§-Al^ 6* ^ XlADj , , Be] of 1 ?! (TEA) 4 ^ ^ 

B^l^S.^^, ^^clllif^lESf ^ 1-*^ -§-°H4 *^-*H ^}-§-*Rr 

^ ^£ 7>^-^>4. Aj-7l JrJ-^-Al 70} s}-^-^-^- 64 if ^4°1^4 
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8* ^ Sl^, <^HlB>a- tfl^Hl 5E^r <**V ^ ^Aj-oju}. p- 

-B-71-g-nflSf -MS A>-§-§>^ 7>^^Cf. #7) 9^ 
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^-71 ^7] ^ ^Wl-H-(DBU) 5£fe ^ o. 7 l<«7l» Af-g-SKr 
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<38> 5)-^ 122] S^#£- 112} s^lr^f ^1€°>^1^1H^1 S. S^fflr-g-^ 

^ 12^] ^52:^* ^-§-^1^ £<H*H, fl?-#5.5-S) fe*}; tflAl 

ofl nfl^^C-llolH, ^-^-^5S]^-A>olc > 3E)dHlB^r, 3).^^.^^=^. A}^} 

5L^, yV,#-c]^^^#^l^ ^ 1-%^ -g-nfl^- ^CLS. ^ oil- 
-§-^^ l"2l ^-§-f-°l W>^-2l^4. 

<39> 2l-*H US) Sj-flH 13^1 Sj-"^-^ -gfJS^ 2, 6-^1 #5-5.^11* 

HeH^li H2l€^s. D H€^^il 0 lM^^Hl^ ti>-g-Ai^ ^ol^H, -g-nfls.^ 

cl#SS.^m, tSSIf, 0>^SM-olH^, ^#5.5.^1^-521. ^ l;%^-g-n)l7}- y> 
#^}IL, 2,6-^#55^fl^ 2 ,6-^ #5.5.^^31- Alot ^ -g-r.fl^-1 *?] 

^ 3^ yV ) ^l^(HBl°n^^€)< : >HlH^l = 2l- aV-g-Al^ o^o^ ^ ojcf. sj-ti}- 
^1 152) S|«H 1421 *1-E.5.#5.5M:E.# H 

^, *HfMr, ollH}^ A^ ^ 
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^ 3^-§-£r 152] oHlH^l: ^H-X^ ^o^n}, o>A-flH 
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3]^>J1, 203] sj-^-l-^r 19^ 5^#3i|- o>^1h^1- ^^1^ 

2|-4j-Al 21 ^ 22^1 5|-^-#^r 205] 5^#54 
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2,6-^ #5.^^ yV,Mi(Se]Dlli^i)oHm^H^ ^-§-*l^ <2 

^ ^51 7}^}^ , -g-nfl^ nllEj.^., ^ Jl*. 

^ 5)-^ 22^1 3--2-^.5£«fl^o>i?l e|:E=S#3.eH^-* BeH^V 1 ?! ^7l 

oH^elci Jlo. 2,6-^cl^ ^ ^-71^711- A[-g-5}^ 7>^H, -g-nfl^ 

^ ^im^r, ^1^*^- ^ ^ ^ 1,4-^^,1^3-^3^, #33.3. 

c-l^Sf ^ nfl^" t^}°l=t ^1^, ^ ^ ° S V « -g-*fl*HH ^>-§- 

t^, ^ 3*«M 23^ <y-5Lu|o]-l- PflHl.-g;, oim^r ^ -g-*)HH «V 

-§-*13, jE^r fl.^ 23^ 3^#4 #-4 ^#34-31 ^-g-*lHH &*Y^t±, 
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tii-^-Ai^, 24^ s^-i-si- ^i^, ^ 

^-§-°fl-4 i£-g-X|^ ^ £1-°^, ^HlB-t> tfl^H SE^r ^ -^-71 
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= S.A}pfl^7l, R 2 7> ^1^^1^7l, ZL?)ZL R 3 7\ fSl7l£ (IE)^ 

■2-tt# ell^Al^^ ^i-o] nl~g- #o_q 4 ^ ^-cf. 

5^*1 27^1 5l-^-#^r W-=l 21^1 oil ^ o>n] Efl B ^§1 = 5Jf £-g- 

4 «V-§-Al7l7lM- ^l^o]-^i ^-g-on^}- tiV-g-Al^ ^ ^oiq- s^fl 

€^1 H^l-^HH tiV-§-Al %o) af^-^i^ji, 28^1 5}-*H 27 

si ^H1B# 4- yV-f-Al ^ ) A£ oHlH# tH^Hl 5£^ 

89-25 



1020020065441 



£r ^ -§-*)) ^ *)^3-3,°\)i£, msLsLS-W^ ^ -§-*!! ^ 

29 S] oHlH^ ^-§-°-^ ^ <>M]H<+ tflAiofl 3g-A> ; 
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<52> #7} ^r-g-^i 5^1^5f Qo) t sj-^M 31^ sl-^^r 29^ o> 

M- ^ -8-7] hi^ ^^jq- ^ ^-g- ovs.^. ^o. s 
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S^VaI 330] 2}-^ 32^1 i# IM^lE, ^# °H^} 

tfS-i-Kl- ^1^, °im* ^ £S**1N*1 £^ #^ ^ 

# 7>i±^HH ^ -¥-71 <*7l ^wl-^-(DBU) HL^r /J-^-^sll-^- ^ *7l<*7l 
^ ^ ^M-g^ A)-g-*|-^ ^£ 7Br<5}-tK 

*1^L<4 -g-ofll- A^ A}^}^ ^JE 7>^>ZL, 2]-*)-^ 36^1 2^ 

2j-^ 35S) 2}^-l-4 EflH^^^S^- ^-f-^^ol^S. tiV-g-A] ^ + 
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OH OH 

as 



<56> #7} St-g-^ 6<H]^sq- ^1, 2|-t}-Al 370] 3-^"§-£r Sj-S^ 27^1 Sl-^-l-s}- 0} 

1-^ s}-^ 37^ 3-^1- -4 ^-^-ItssciDiii^M 0} u] 4^- 0*7} ^7fl *H1 
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<57> 5}-*^ 39^ ^-^-#^r 38^ i# ^S.A>olc > 6\}^A} 

^A>olJ=l- *]}^, ^ °s V # -g-^HH ^ 

«a-2.qo>l- ofl^ ^ ^-g-ufloll^ tiV-g-A]^, Hl^r #31]- 7^ <£#3}-<S} 

^a-g-*HH #^^tq-^ ^ ^-71^71^ #^ a>-g-Al^ <£o^ ^ 

f- ^-71 ^71 ^ t]til4KDBU) ^ /Hf^eJ-M- ^ -£M<*7l 

4 ^ -fM-g-nfl-I- A>-g-^ 7>^^>cf. 
<58> Sj-^M 41^ 5^-^-1- 3j-«H 40^1 2j-^-#3j- ^lH^nl 31 Elf^ojj 

^ afl^t <H]3l= , ^ o. ^Efls, #3.5.^1 ^)£S. ^^d)1^5L#o> 
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43^1 ^-§-4 ^-^-^#5.St^^^^^ o)n]cf^ <§7l ^7.fl ^Hl 
*1 *r £U. °1*14# tfl^lol) HeH^°>^, 0)2)13, MHcHm 

A>-g-«5}^ %o] h>^^, 5)-^-ai 45^ ^-^-^-o. 44^ gj. 

*4 ^ 7^ -g-«1|*MH ^ c]#S.5.*flBh #Si£.^-§-4 1-%^ -g- 

°H4^ ^^-8-«flS.Ai ti>-g-Al^ ( ^ #3^}^. pflHM:, ofl^g- S-o} <^#^H1 

>H <2H-*1^, 2-^ #4 <£#4^ ^-g-oflofl^ E^Al-^cf, ^EjA^cfSf ^ 

^7)^71^ M4 tiV-g-A]^ ojo^ ^ olcf. 

<6i> s}-^ 46 oj sj-^^ 5}-*^ 45^ 3^1-4 sje^w Ti|3S^o]H# 

i^m«<>>*lJ=^nflSHH ^4#^* -S*IMH4 

-g-^MlolB ^ ^7l^7l ^ ^Ul^(DBU) /J-^li 5-11-4 ^ -B-7l«7ll- 

*}-g-*}^ ^51 7^H, oHl^ -g-nflS A>-g-^ 14 ; ElHe|§| S = £ ; t^AV4 
££r -^-71-g-nfl^- A>-g-^ 7}^}JL , 479] 46^ 
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^-71^ ^«V^ (1)21 ^^o S ^-g-7>^t!: ^^r, ^Sl ^H^M ^ th 
( I )$] 3\-^°\) T 9l^ Sfe <*7}^ 71^ i^cf. 

^ 91^, 91^, °}^r± 91^91, ^1 
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<65> #713 UtiV^ ( I )3 3j-^"#£r «ltfl^ ^43^- 7>*lJEL5. #oltV 71 o}^ 

^31 ^^5- €^ *r ( I )3 3W#3 W oj 

HHH^l, ^ °1#3 ^# W °1#3 ^ ^1 

<66> 1^3 a Cf€r %^#^S.^ ^^Ml -fr 

JLtt <#3 #71 ^«V^1 (I) ^#-4 ^l^o S ^-g-7Hr*V ^1, 

< 67 > #713 ^-8: ^1 <y-, #fl#<a-, 3-¥-#, ^ 3L^ 3-^ <£ 

*v?-#, v*^, *]##, w^eu-. ^#^j-, 

disease), ^i^, 4i#«8\ vfl ##*}#, ^^MKd#, ^<&, ^S^] 3- 

jis^, , ^^j-, ## ^ ^m^, ^H*. 

## iE^r *ri^S: ^l#^li ^l##ti> ^^l^^KCNS; central 

nervoussystem) l*r CNS ^H<§S 3# #^^, 3*H=*fl 

o]^ #3 s>q- oi#3 s ^g- if-^ ^j^- 2]d]^4. 

<68> #713 ### 3»£# #1^ Sfe 
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<69> 2Etb, <#7) ( I ) Sl-'t^* -B-JL^^S. 0 n ^^^ 

<73> 5^#£r ^tiV^'?] <^^, 5% ^iES^Sf ^-§-^ -g-^fl J£ 

^ ^AV^s *)l^sHI ^ 5^. *fl«8£: -§-*Ml, isotonic 

agents), -frSMl , <?>^5M1 g "oMMl^ #5fl^ ^7^1* 
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<74> ^ 3-^-1-3 *\&*\& g nw, 35=, 

^Jrf. J^u)-, ti >^^>7fl^, -g- 3^#* 1^ 0.001-100 mg/^l^kg^S., 

il^ y>^^>^l^ 0.01-30 mg/^kgJLS ^H^}. -f-^^- *HM1 ^ ^M^: 

^£ # M-^f^ ^ 5^. ^#<^H »^£\ 5^#^ #*fl 

# #1HI tfls>^ 0.0001-10 ti>si-^s>7jl^ 0.001-1 <#°- 

<75> £ ^, 7>^, Ol^> ^ Cf^th 

3^ e^-, *\-5}, 5E^ H^^rCintracerbroventricular) 

<78> ^a]^1 i. (2R,3SAS,5R )-2,3:5,6-^-£M^S^3^-D-#^2t-l,4-^B 3*^- 
# *fl^(l) 

<79> D-fSH 20.2g(0.114 moD^}- -f-^r 3^(11) ilNHS 27g 
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(0.170mol)-§- 0.65 £ ^1 ?}JL >&£-<HH 1.7m*» -?-7>*> 

24*1 i^^4, ^ = = ^ 75. JL*H* 

<^^t\JL ^-^Hl^i 28.7g(^r#; 98%)^ (2tf,35,45,5tf)-2,3:5,6- 

<so> 2. {(4^)-(2,2-^pjl^-[l,3]q^-#€-4-^)}-{(4J? f 5 5)-(5-*1H.^-aH1^- 

2,2-tqp|)^-[l,3]^^-#^-4-^)}-(5)-«fl^ *\]2i (2) 

<8i> #7l (2j?,35,45,5/?)-2,3:5,6-^-^l4i = S€^^l-D-#Sic-l,4- 

^ 25.1g(0.097mol)^r <HllHl3]=. 450mm) ^°)JL 0"C<=>\}^\ Bl# ^-f-^ f>]lE.E} 
7.2g(0.190mol)^r S^i^Tfl <*jei «H ^Y^H ^7>*V ^, *>-§- # 
^ofl^ 10 a] JHti>s>31, 0°C4M <3^3^-S. # 7.2M, 15% 4^*1 -=^1^ ^-g- 
^ 7.2m*, # 22m*, ZL^JL ^ *\=1^ 19g^- ^1^5. ^-7}^, ^ 

^ ^ -g-^ op ( «j ^> : ofl ^ oV^] Bfl o] : i ) ^- A]~§-*}cr| 

^3.5.p}-£ZLS]-3xH S]*}^ ^aflSH, 24.1g(^r-§r; 95%)^ {(47?)- 
(2,2-^t 3 fl^-[i ( 3]cl^-#^-4-^)}-{(4^55)-(5-^ =^1^^-2,2-^ ^^-[1,3]^ 
^i£-4-<im-(5)-^m*<>l SL<£&£L3, ^-^tf. 

<82> H-NMR(CDC1 3 ) 6: 1.29 (d, 6H), 1.36 (s, 3H), 1.43 (s, 3H), 3.26 (s, 1H), 3.28 
(s, 1H), 3.36-3.79 (m, 4H) , 3.96-4.03 (m, 2H), 4.12-4.22 (m, 2H) 
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<83 > ^Alcfl 3. {(4y?)-(2,2-^pfl^-[l,3]^^-#^:-4-^)}-{(4S,5 5)-(5-^1^S^a1 
^im-2,2-^pjim-[l,3]i=1^-#€-4-«a)}-(5)-oI]€ *\}^n*L Sj-^ *flS(3) 

<84> #7l ^aH] 2 ^ {(4y?)-(2,2-^t I |)^-[i ) 3]c]^-#^;-4-^)}-{(4^55)-(5-^ = 

^lu11^-2 > 2-^^€-[l ) 3]^^-#^-4- < a)}-(5)-^^ 4.1g (0.016mol)* ^#5. 
^nfl^ i.o .e ^ 2)^^ 25m£^ ^-§-*lH ^-o]ji 0 °CS. ^ ^, nil^S.^ #^ 
E}-o]= i8,n^ (0.236mol)l- ^7>s>^cf . 0°C«1H 5^1 # ^-<?> ^^Kn, Ss}-^^ 

tMM-§- ^#^(^:<Hlli<>Hli3MH=2:l)* 4i^H ^^HS A <MH t^3S 
p>£ne)-3zHl 3*H*H 6.4g(^r#; 98%)^1 *llfH§^> {(4/?)-(2,2-c1ufl^- 

[l,3]^^#€-4-^)>-{(45,5S)-(5-tfl^^^H^-2,2-^^^-[l,3]^^^:- 
4-^)}-(5)-^)€ ^l^Efls.7> ^^^cf. 

<85> ^-NMRCCDCls) 6: 1.37 (s, 3H), 1.39 (s, 3H) , 1.46 (s, 3H), 1.52(s, 3H), 3.10 

(s, 3H), 3.18 (s, 3H), 3.92-4.08 (m, 1H), 4.08-4.20 (m, 2H), 4.39-4.49 (m, 
4H), 4.81-4.87 (m, 1H) 

<86> -gAH 4. (3a5,4^,6a^)-4-((4^)-2,2-^nfl^-[l,3]^4#^-4- , a)-2,2-^^€-BflH 
^]S.S.-^6fl^[3,4-^[l,3]^^ (4) 

<87> ^-71 3^ Dfl^^.A> {(4y?)-(2,2-^nil^-[l ( 3]^^-*€-4-^)>- 
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{(45,5S)-(5-^ll^i 1 d^H]^-2 ) 2-clT 3 11^-[i ( 3]c1^-#^-4-<a)}-(5 ^ 

31=. 10. lg (0.024mol)^r KN-^^M^W*}™}^- 260M*\] ^91 ^, 4i# i§sM^ 
8.9g (0.036mol)* -¥-7>S>jI 100V*\)*\ 3Al^<?> 

^* ^^^^ ^#^.2.3. ^-7}^}JL ^^oHlBflo]^ -fi-7l# 

^ 5.9g(^; 94%)^ (3a5,4^6aA , )-4-((4 J ?)-2 ( 2-^^l^-[l,3]^^-#^:-4- < a)-2 ( 2- 

<88> 'H-NMRCCDCIa) 6: 1.33 (d, 6H), 1.44 (s, 3H), 1.51 (s, 3H), 2.86 (d, 1H), 3.09 

(m, 1H), 3.22 (s, 1H) , 3.76 (dd, 1H), 3.98 (m, 1H), 4.15 (dd, 1H) , 4.93 (d, 
2H) 

<89 > *$,X\d\] 5 . (l^)-l-((3aS,4^,6a^)-2,2-tqpfl^-^llBBl-«1S.S.-Hl^i^[3,4-d[l,3]^^- 

<90> <#7] >&JaH 4^ (3a5,4^6a^)-4-((4y?)-2,2-^D|l^-[l,3]tq^-#^:-4-^)- 

2,2-^nfl^-E||BS|-*lS.S.-El«iflii[3,4-</][l,3]^^ 5.4g(0.020mol 60% <>H|S. 
# ^-g-<*} 150m-ei- ^ , ^8r«lH 50*1 # S^>^rf. «>-g-^* 

*>JI ^r#* ^#^(^#:<^°Ml3WB=l:l)^ A>-g-*H ^7}^ >$HH £3 
H5.n}£ZLiiJ-3xHl ojs-V^ ^*H*H, 3.4g(^; 75%)^ (ltf)-l-((3aS,4tf,6atf)-2,2- 
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<9i> H-NMR(CDC1 3 ) 6:1.34 (s, 3H), 1.53 (s, 3H), 2.90 (dd, 1H) , 3.09 (dd, 1H), 

3.27 (dd, 1H), 3.58-3.65 (m, 2H) , 3.69 (dd, 1H), 3.79 (dd, 1H), 4.15 (dd, 
1H), 4.93 (m, 2H) 

<92> 6. (3a5,45,6a^)-2,2-^^ll€-BllHHl-*l^S.-^oil^[3,4- d] [1,31^)^-4-7} 

^# *flS(6) 

<93> ^7} 5^ (iy?)-l-((3a5,4^,6a^)-2,2-^^l^-EflE^c^_^oil^[3 ( 

<94> 4-^][l,3]^^-4-^)-^m-l,2-^-ir 2.5g (11.2mnol fJoMl^HHofl ^r°J 

^, OT^H 511^ EflH^Hl^o]H# ^7>^>Jl 103-# mtiV^^A^ , 

t^S- ^^U, oj4*H ##^SH ^ -g-#^(^) 

A>:oi]^ol-^EflolH=5:l)^: *}-§-*H A <HH ^3^}£^ie}--sH 

^*H*H, 2.1g(^#; 98%)^ (3a5,45,6a^)-2,2-^^^-EflH^l=S.-^o11^[3,4- 
d[l,3]i=l^-4-7>tt^a|H7> SL<£<#<L3, £<H^. 

<95> ^-NMRCCDCls) 6:1.33 (s, 3H), 1.52 (s, 3H), 2.61(dd, 1H), 2.87 (dd, 1H), 3.92 
(s, 1H), 4.92 (t, 1H), 5.10 (d, 1H) , 9.43 (s, 1H) 
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<96> 7. (3a5,45,6a^)-2,2-^p|]^-BllH^lH.S-^o 1 iT I -[3 > 4_ d\[l,3]t\^^-4-9} 

<97> #7l<q ^*H1 6<*(M ^^r (3a5,45,6a^)-2,2-^^^-^He1-*]S.S.-^ofli c [3 t 

<98> [1,3]^ ^#-4-7} iL cl] s. 2.8g(0.015mol)^r ^ N,N-t]^s.^.o}v]^ 200 

mH i-o] * s^t}^- rqa.S.fflolH 26. 7g (0.070mol)# ^7>*>^ Hj-^ofl^- aj. 
^ofl^i 20Al# UltiV^l-^cf . # 0.34-1- ^-7>*t ^ ^]€ 0 H1^1°]H 2.5£ (0.5 4 x 
5)3. £2:tb , <^*M <^-ir #SHMH^ ^#^1 

(3a5,45,6a>?)-2,2-^pfl^-BflH^l = S.-Blofl^[3,4-t/ ] [1,3] ^^-#-4-^1-^1^ <S 
^ Jf, o] ^^#-§- °MI^- 65m«S. -£sH°lB 2ml (21.14mmol)^ £. 

E}^ ^iL^HB- 12g (8.68mmol)# -^-7>*>J1 2*1 m^H^cK <>H^i # 

(«n^:ofl^oHl^lolH=3:l)^ ^ 0 -3* *>-8-*M ^e)^ #<*)H ^3.3*V£ZL 
ej-sqofl 0)^0^ 2.5g(^; 78%)^ (3aS,4S,6atf)-2,2-t^ll3-3lH5H1:E. 

^-^<*]±[3A-dUl,3W^-4-7}^*\*}; ^ liiilM <2<H£i=K 

<99> H-NMR(CDC1 3 ) 6: 1.33 (s, 3H), 1.52 (s, 3H), 2.92 (d, 1H), 3.19 (dd, 1H), 
3.72 (s, 3H), 3.80 (s, 1H), 4.99 (m, 2H) 
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<ioo> -SJAH 8. (3a5 f 45 > 6ai?)-2,2-T=l^^-^HB?-*lS.S.-Elofl^[3,4- d\ [1,3]^ ^-4-9} 

^1*> i^^l£ ^(8) 
<ioi> <$7] ^)<A] 7^ (3a5,45,6ay?)-2,2-^Dil^-Bl|He1--Sl^-S.-Hloll^[3,4- 

</][l,3]^#-4-7H- A l^ "DlL ^l^^s l.lg(0.005mol)*BflH^l = ^€-§-^^ 
2N fflllo]-^ 40m£ (0.080mol )S. ^r°]:il 50°C^H 24*1 # -§-o> ^3fl-g-7HH JE*]-^ 
^ ^#<3(^:^lli<>Ml3HH=2:l)* a>^>c^ 

^7}-^ Aj-oi]^ ^^aS.u>£ZL5^5Xl<Hl ^ «H 953mg(^r#; 87%)^ 

(3aS, 45, 6a/?)-2 , 2-^ €-3) Hej-^l JEliiL-tq ofl ^ [ 3 1 A - d ] [ i , 3 ] c] J^- 4 -?}-JiL X\ a> pfl ^ 

<i02> ^-NMRCCDCla) 5: 1.29 (s, 3H) , 1.48 (s, 3H), 2.78 (d, 3H), 2.91 (d, 1H), 3.04 
(dd, 1H), 3.72 (s, 1H), 4.91 (t, 1H), 5.21 (d, 1H), 6.65 (br s, 1H) 

<i03> ^aHI 9. (3a5,45,5tf,6atf )- ^ (3a5, 45, 55, 6atf)-2, 2-^\ "fl H-5-^-31 H^lS-S. 

<i04> -5 \ 4 -eH ^[3,4-^1,3] t^^-^H-^ ^(9) 

<ios> ^-71 ^aHI 8^1 (3a5,45,6a^)-2,2-^^^-BflH&l-*l = S-Hlofl^[3,4- 

£/] [1,3] ^^-#-4- 71-4^1 a]- oll^o>nl c 120mg (0.55mmoD* ^^^.^^1^ lSnrf^] 
o)jl -78°C3. ^, c]tSSnll^ 5mH ^>oi^ m v$2i*} 119mg 

(0.55mmol, 80% ^.oflo. «. 7 >§|-^rf. «}-§-^<2*^: -78°C*1H 45£-# 
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3*fl*>°l, 125mg(^§r; 97%)^ (3a 5 ,45, 5 R, 6aJ?)- ^ (3aS,4S,5S ,6atf)-2,2- 
nfl ^ H^^l ^^-5 A 4 -&l ofl ^ [3 , 4-tf] [1,3]^ ^-#-4-^4^1 ^ °fl ^- 

<i06> 'H-NMRCCDCIa) 6: 1.23 (s, 3H), 1.37 (s, 3H) , 2.80 (d, 3H), 3.21 (dd, 1H), 
3.61 (d, 1H), 4.30 (s, 1H), 5.06 (m, 2H), 7.12 (br s, 1H) 



<io?> ^*H1 10. (3a5,4i?,6ai?)-4-(2,6-tq#SS-^^-9-^)-2, 2-i=1 ^€-^lH^]JE.S-El 

^M3,4-£fl[l,3]^#-4-7>4*l# ^lm^l^ Sl-W ^ (10) 
<ios> 2,6-tq#S.S#^ 102mg (0.54mmol)^- °^S.^ -M°lH 20mg (0. 15mmol )-§: 

5m£°fl ^-^1 (3aS,4S,5tf,6atf)- £ (3aS,45,55,6aJ?)-2,2-^ 

<109> -5 ;/-i^lM3,4-tf] [1,3] ^#-4-71-4*1^ Dfligofnlc HOmg (0.47mmol )-§- ^7}*} 

JL -10rs ^ cf^-, HbHU^IL H^l^^-^l^ii-lHH 0.10in« 
(0.54mmol)# -^-7>*>J1, #-§-^* -101C<*IM 20-g-?> SigH 7]JI 4^1^^ 
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^#^(^:<M d H]3HH=1.5:l)* *}-8-SH ^^?>^ t^HS^SaE} 
2)f>}a) ^^}^ t 103mg(^; 54%)2) (3aS, AR, 6atf)-4-(2, 6-^ #5.5.-^-9- 

<no> H-NMR(CDC1 3 ) 8: 1.42 (s, 3H), 1.61 (s, 3H) , 2.83 (d, 3H), 3.07 (m, 2H) , 5.11 

(m, 1H), 6.09 (d, 1H), 7.24 (br s, 1H) , 8.52 (s, 1H) 
<m> UV HH&^r) : K m 270nm (pH 7) 

<ii2> ^aHI ii. (3a5,4^6a^)-4-[2-#S.S-6-(3-^.^.£-^I^*M^)-^^-9-«a]-2,2-tq 
"11 W-^l £3.-^ ofl M3 , 4-tf] [ 1 , 3] ^ ^-*-4-7>^- A] a> pJJ^o>p]£. ^ 
(11) 

<ii3> #7l ^A]ofl lofij (3a5,4^,6a J P)-4-(2,6-^«S.-^?l-9- 0 i)-2 1 2-^^l^-Bfl 

H^-E] ofl M3 , 4-</ ] [ 1 , 3] ^ ^r#-4-?|-4 *1 ^ ^]^6>fl^ 65mg(0.16mmol), 3- 
»2 Ho} 1 ?! ^l = S.#Se|-olJE. 55mg(0.20mmol), OLZ]jL B l^Kl 0.065m« 
(0.46mmol)^S ^1^^: ^-7>*>J1 -tf^-oj]^ 3<Ul} JZ*}*}<%^. ti>-g-^ofl-g- # 
<£*HH ^^n. *#^(q#:^aMlSlMH=l:l)* A>-g-*M 

« #41*1 z^a^l-S^sH] ^1^, 87mg(^#; 90%)3 
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(3a5,4^,6a^)-4-[2-#S.S.-6-(3-^.^.3E.-iffl^oMi c )-^^-9-^ ]-2,2-i=l ^|^-BflH 
5^1 1= 4) ii[3 , 4-d ] [ 1 , 3] ^ ^-#-4-?>^-X| a> o|J^o}p1t=7} «^ Tj^^S. 

<H4> 'H-NMRCCDCla) 6: 1.43 (s, 3H) , 1.61 (s, 3H), 2.88 (d, 3H), 3.07 (d, 2H) , 4.73 

(br d, 2H), 5.09 (m, 1H), 6.11 (d, 1H), 6.49 (br s, 1H), 7.07 (t, 1H) , 7.32 
(d, 1H), 7.60 (d, 1H), 7.72 (s, 1H), 8.16 (s, 1H) 
<H5> UV (^lft*): A max 271nm (pH 7) 



<H6> ^aH 12. (2^,35, 4^)-2-[2-#S.S.-6-(3-A^.£-^l€ d l-^^)-^€-9-^]-3, 4-^*1 
jcs.Al-^Hej-^lS.S. h]^.^-2-^a]a> ifltoHE) ^tf ^ (12) 

<in> <#7] ^ AH (3a5,4iP,6aA > )-4-[2-#SS.-6-(3--S.-2-i-^^^>°l^)-^H- 

9-<in-2,2-i=Hm-3lH^l^-EHl^[3,4-tf ][1,3]^^-#-4-^a1a> pfl^6> D ]^. 
42mg(0.07mmolH 80% oHlH*> ^-g-<^ 4m^» ^-7>*}J1 55 TH-M 12*13: JH^}^ 

^ , «h§-^# ##«hh ^ <y-2.qo> nfl^^- ^7>*h P m 

f^A£ ^ ^, -g-#<*K^#S^m4 nfl^=7:l)^r A>-g-*H >M 
^ ^^3SP>SZLel-iJ|ofl S1*H ^*fl*H, 20mg(^#; 52%)^ (2^35,4/?)-2-[2-# 
5.S-6-(3-iL^£-«J! ^ o>d] i- )_^.^_9-^ ] -3 , 4-tq *1 H^a1-b11e^1 2= 5. 3 

<iis> ^-^^ : 205-207 °C 
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<ii9> [a] D : "24.5 (c 0.06, «H^r#) 

<i20> o max (KBr)/cm _1 : 1066, 1375, 1455, 2924 

<i2i> *H-NMR(DMS0-<4) 6: 2.63 (d, 3H), 2.99 (m, 1H) , 3.15 (m, 1H) , 4.21 (br s, 1H), 

4.73 (br d, 2H), 5.03 (br s, 1H), 5.68 (d, 1H), 6.45 (d, 1H) , 7.12 (t, 1H) , 

7.33 (d, 1H), 7.58 (d, 1H), 7.73 (s, 1H), 8.13 (s, 1H), 8.25 (br s, 1H), 8.73 
(br s, 1H) 

<i22> UV MIfM:): X nax 271nm (pH 7) 



NH-R, 

OH OH (n) 



13. 1] 



**** 




Ri 


R 2 


R3 






n 


12 








^± 


VnMR(DMS0-*) 6: 2.63 (d, 3H) , 2.99 (m, 

1H), 3.15 (m, 1H), 4.21 (br s, 1H), 4.73 (br 
d, 2H), 5.03 (br s, 1H), 5.68 (d, 1H), 6.45 
(d, 1H), 7.12 (t, 1H), 7.33 (d, 1H) , 7.58 
(d, 1H), 7.73 (s, 1H), 8.13 (s, 1H), 8.25 
(br s, IH). 8.73 (br s, 1H) 
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<i25> 13. a3aSAK,6aX)-2,2-^ll-*)}^-s}^£.-iZ]^±[3,4- Gfl[l,3]^#-4- 

H)-^^ ^(13) 

<i26> (3aS, 45, 6atf)-2 , 2-^ nfl = <>ll :t [3 , 4-tf] [ 1 , 3] ^ 

31*11= 5.6g (30.0mmoi)# 70m£<^l tiS^^H^^l^ 1.3g 

(33.6mmol)* M-¥<H 0 °C°1H ^7}^ tf . 30£-# 

SL^JI, -^^o^rf. ^^Hf- i^^^^l- ^-7K>ZL o\Mo}^) 

FflojBS ^#<^ ^S^JI <^-4*H £<H^1 ^^fM^ 

^3.Sn>£ZL^ofl <3]t5><*| ^^11*>^ ( 5.5g(^; 98%)Sl ((3aS,4tf,6atf)-2,2-T^l 

<127> H-NMRCCDCla) 6: 1.33 (s, 3H), 1.53 (s, 3H), 2.41 (br s, 1H), 2.89 (dd, 1H), 
3.09 (dd, 1H), 3.44 (dt , 1H), 3.59 (d, 2H), 4.71 (dd, 1H), 4.91 (dt , 1H) 

<i28> 14. (3a5,4y?,6ai?)-2,2-^^^-^H^lSS-^o{li-[3,4- d\[l,3}^ 

i^]e ^(14) 
<129> >8-7l ^*H] 13^ ((3a5,4^,6ay?)-2,2-^^]^-EflH^l=S-Bloll^[3,4- 
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d][l,3]^\^-4-°^)-^M^ 2.1g (ll.lmmol)-fr ^^^20 ra^l ^°]3L 0 °C<HH 
fe<H i. 9g (l3.4mmol)-i- ^H^tf. i£-§-^<*»^§- 6^ 51 

50me» 7K>JI ^€ j7^» c^^t}. ^oji^ 7j<$^f>}*\ <£o]*\ 
^#^(^:<^°Ml3H;e=4:l)^- A}-g-3H ^a3.f}£:n.i!l-33 
oil ^^H, (3a5,4^,6aA0-2,2-T=1nfl^-^HBel-*l = S.-^6flii[3,4- 

</|[l,3]^^-4-^^^ 0)1^31= 3.2g(^; 99%) ©I £.<W$<L3. ^^t}. 

<i30> ^-NMRCCDCla) 8: 1.26 (s, 3H), 1.47 (s, 3H), 2.87 (dd, 1H), 3.09 (dd, 1H), 
3.44 (dt, 1H), 4.28 (m, 2H), 4.72 (dd, 1H), 4.91 (dt , 1H), 7.35-7.99 (m, 5H) 

<i3i> ^^Hl 15. ^12:^ (3a5,4ff,5/?,6aJ?)- ^ (3aS,4tf,5S,6a tf)-2,2-^ ^-5-^-^1 H 
i^SS-SX-i^Ma^-dm.a]!^^-^^ <*fl^3| = S^g- ^(15) 

<i32> #71 ^X|ofl 14^ ifflS^V (3a5,4^,6ayP)-2,2-^Dil^-BflB^l = S-Bl6flic:[3, 

<133> 4-d] [1,3]^ ^-#-4-°J ^1 € <H]i3lS 1.4g (4.6mmol)^r c|fSSi^ 30m^l 

-78°C5. ^ 4^-, /n-#SS3Sj «3^4; i.Og (4.6mmol, 80%) ^1 c)tSSl!} 15m^ 
-g-^# «*8-M ^-7H>^^.H, «H-£^,g- 45^-# -78 H^>^^f. ifl- 

H=2:l)^r A>-g-S}<*| -sie)^ #<>IM ^5ja.^.p>SZLS}3]o 1 ] ^aflSH, 
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<flii[3,4-cfl[l,3]^*-4-^i« ^l^Bfle 3.2g(^#; 99%) °1 -H*flS <2<H£i}. 
<i34> H-NMR(CDC1 3 ) 6: 1.33 (s, 3H), 1.49 (s, 3H), 3.21 (dd, 1H) , 3.37 (dd, 1H), 

3.47 (m, 1H), 4.72 (dd, 1H), 4.87 (dd, 1H), 5.02 (t, 1H), 5.24 (m, 1H), 7.41- 
8.03 (m, 5H) 

<i35> -a*H 16. (3a5,4tf,6tf,6atf)- g (3a5. 4tf,6S, 6a R)-6-<>M^]-2,2-t\^- 

n^^^-^<*\}^[3,4-dl[l,3]^<k-4-<£^ ^1^)= ^(16) 

<i36> <#7] ^}c% 15^ (3aS,4J?,5tf,6atf)- ^ (3a5,4tf,5S,6a U)-2,2~A "0^-5-^ 

-EflHe)-^l = S.-5\ 4 -E]^lt[3,4-c/][l,3]^^-#-4- < a^l^ ^l^s 3.5 g (ll.3mmol) 
% oHlH^ ^# 90^1 ^-olJl lOOt^H 6Al^> JH^S , # 

£<H*1 -§-#^(^^:<Hl€ 0 Hl^ o lH=3:l)* *>-8-*M ^ 

^aS.^>SZLSf5r]ofl <^>a} yfls^ (3aS, 4tf, 6tf, 6atf)- ^ (3a5,4 

tf, 65, 6aff)-6-oMl -2 , 2-^ nfl ^-tfl = cfl i^[3 , [ 1 , 3] 3 ^-#-4-^ «H 

fl iiEfla 2.5g(^; 62%)o] 

<B7> 1 H-NMR(CDC1 3 ) 6: 1.30 (s, 3H), 1.50 (s, 3H), 2.03 (s, 3H), 3.76 (dd, 1H), 
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4.39 (m, 2H), 4.94 (d, 1H), 4.98 (d, 1H), 6.06 (s, 1H), 7.42-8.06 (m, 5H) 

<B8> ^UH 17. (3a5,4tf,6tf,6atf)- ^ (3a5, IR, 65, 6atf)-6-(2,6-^ #3.3.-ff^-9-^l )- 
2,2-^^^-^|Hel-*lS.S.-^6llii[3,4-</][l > 3]^^-4-«a^^ °fl^3l = ^> 
^(17) 

<139> 2,6-^tm?l 415mg (2.2mmol)3}- ^S.^ -gslMS. ^nfl^ ^ ^Ja>p]1 

80m^l ^^Al^lJl 6*1 tfsa>A|^4. «>-§-^^* ^-^Hfls. 

^mS-S.^ 15mMl ^-^lJL i=l #3.3.41?!: 20mi4) ^ 
(3a5.4tf.6Je, 6a/?)- 3? (3a5, 4^, 65,6^-6-^^-^1 -2 ,2-^nfl€-^|B2l-*l=S. 
<140> -B)oflii[3,4-</][l,3]^^-#-4-^cll€ °H^3l = 668mg (1.9mmol)# -?-7>5>jl -10°C 
S ^ chg-, HeHH^li 1-^3.^1 IH§5^1HH. 0.42m£ (2.18mmol)« 
7}f>}JL , tiV^-^ofl^- -10°C«lH 20-g-# 71 Jl 4^1^]- ^o> ^51^1^4. i 

<H|^o>Afl^olE = (^o.s. 2 :l)B] A>-g-*>aJ ^B)7>dl A <M1*1 2^ 

a^>£ZLBl-5X)cHl o}s><^ 3J*f|*H, 409mg(^r^r; 44%) ^ (3a5,4tf,6tf,6a/?)- 
6- ( 2 , 6-^1 «J ) -2 , v\] ^ -Efl H ^1 ofl ^ [3 , 4 -</] [ 1 , 3 ] t\ 

4-^^m ^^tflsssf 102mg(^rlr; 11%) ^ (3a5,4tf,65,6a R) -6- (2, 6-^3, 

S.-W^-9- < U)-2,2-^^-n^^]^-^]h^[3,4-d ][l,3]^^-#-4-^^m 
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<141> B C 3aS. 4R. 6R. 6aR ) 

<i42> H-NMRCCDCla ) 6: 1.39 (s, 3H), 1.64 (s, 3H), 4.11 (dt , 1H), 4.57 (dd, 1H), 

4.75 (dd, 1H), 5.19 (dd, 1H), 5.40 (dd, 1H), 6.10 (d, 1H), 7.37-7.97 (m, 5H) , 
8.38 (s, 1H) 
<143> UV X max 269nm (pH 7). 

<144> g-o>Jn^(3a5.4^.65.6a^ ) 

<i45> 1 H-NMR(CDC1 3 ) 6: 1.37 (s, 3H) , 1.64 (s, 3H) , 4.08 (m, 1H), 4.51 (dd, 1H) , 

4.62 (dd, 1H), 5.01 (m, 1H), 5.11 (m, 1H), 6.50 (d, 1H), 7.37-7.99 (m, 5H), 
8.87 (s, 1H) 
<146> UV Hlfbgr): \ max 279nm (pH 7). 

<H7> ^aHI 18. v&£:*± (3a5,4^,6y?,6£je)-6-[2-#SS.-6-(3--S-^.£-^l^o>T3l2 E: )-^^-9- 
^]-2,2-^^im-^lHHl-*l^S.-Hl<Hli,[3,4-£/][l,3]^^-#-4- < a^lW = W# 

^(18) 

<148> ^7} ^JaH 17^ (3a5,4y?,6y?,6aff)-6-(2,6-^#S^-^?l-9-^)-2,2- 

v]v\]^-^^-5]iL3_--E)d\]±[3 > 4- c t ] [1,31^^-4-^^^ ofl^Efle 254 mg 
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(0.53mmol), S-A-^S^^^ 1 ?! *| :E.3.#3.eJ-°l = 200mg (0.68mmol), =LB\JL S^ofl 
^o>^l 0.22m* (1.53mmolH ofl^-i: 1.5m*# ^-7>s>ji -* 0 K£-o)H 3<UZt jS^S!^. 

-g-^H ^e]7>^ ^:^3.^>£zLBl-3]oll <ai*H 3*f|*H, 322mg(^; 90 

(3a5,4i? ( 6i?,6a^)-6-[2-#^S.-6-(3-Ja.^.£-^^c>>p]^)-^Bl-9-<g]- 

2,2-^pfl€-^lHe|-^=S.-E]ofl^[3,4-c/][l,3]^^-#-4-^^^ i±Efl=7} €^ ^ 

<149> 'H-NMRCCDCIs) 6: 1.37 (s, 3H), 1.63 (s, 3H), 4.11 (dt , 1H), 4.57 (dd, 1H), 

4.76 On, 3H), 5.22 (dd, 1H), 5.38 (dd, 1H), 6.01 (d, 1H) , 6.28 (br, 1H) , 
7.04-8.00 (m, 9H), 8.02 (s, 1H) 
<iso> UV X aax 272nm (pH 7). 



<isi> ^^Hl 19. te'tt (3a5,4^,65,6a^)-6-[2-#S.5.-6-(3-^.^.£-^l^^>T 3 l^)-^ll-9- 
<a]-2,2-tqpfl^-^lHHl-*l=S.-Hl^^[3,4-^][l,3]^^-4-«a^€ ^31 = W# 
^(19) 

<i52> aflS^t (3a5,4^,65,6ai?)-6-(2,6-^#SS-^^-9- < a)-2,2-^Dl]^-tflBs1-*l^. 

S-EHM3,4-</][l,3]^#-4- < lH]l3 oflitfls. 80mg (0.17mmol), 3-j9_^..£«Mo} 
°1 *|2=.3.#.S.eMS. 60mg (o.22mmol), ^ls]JL BeNl^l- 1 ?! 0.07m£ (0.49mmol)^r 
.2.3. ofl^ i.5me» ^-7>s>ji 3«a# S^S^. <&-§-£^* ^^Hl 
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^:^3S.c>srLel-2loil <^H I02mg(^; 90%)^ Sfls-tV 

(3aS, 4^,65, 6a J ?)-6-[2-#S^-6-(3--S.^.£.-^l€ <: »> i:i l^)-fr?l-9-^]-2 ) 2-iq^l€-^ 
He^liE.S-Blofli^S^-tf] [1 )3 ] o]|^Efl^7> &q Tl^AS <£<H 

<i53> X H-NMR(CDC1 3 ) 8: 1.23 (s, 3H), 1.28 (s, 3H), 3.89 (t, 1H), 3.94 (dd, 1H), 

4.08 (dd, 1H), 4.65 (d, 2H), 5.01 (m 2H) , 5.81 (d, 1H) , 6.91-7.75 (m, 9H) , 
8.83 (s, 1H) 
<154> UV H^): A ma x 282nm (pH 7). 

<155> 20. (2R,3R,AS,5R )-2-[2-#SS-6-(3--S.i3E-^l€ d > B l^)-^^-9-^]-5-«] 

S.^-Alpfl^-^)He?-*l=S. ^^-ZA~^ ^(20) 

<i56> (3a5,4y?,6/? ) 6aA , )-6-[2-#SS-6-(3-^.^.£-^l^<=>>fl^)-#fI-9- < a]- 

2 f 2-^ofl€-^lH^l^-S.-Bl<>fl^[3,4-i/ ][l,3]^^-#-4-^^]^ ofl^Efls. I22mg 
(0.18mmolH 80% <>MlH^ t^t°A 6mm -^-7>sr>Jl 55T;ollAi 12A)^> iE>2}-*}3tq-. 

-g- -§-#^(^#3.5.^^:011^=15:1)^- A}-g-*}<*| #<*IH ^£I3*]-£ZL 

ej-sxH <i|*}-ct] ^^fls>^ wflS-a- (2A > ( 35,4i?,5iP)-5-[2-#3S-6-(3--S.^-£-^!^^l 
^)-^^-9-^]-3,4-^^=^-^-Bflm^]=S. E}-2-€-2-<lHll3 d\)^]}^ 7 } t] 

89-53 



1020020065441 



f->8-o_S ^o^^k ^IS^}- (2tf,3S,4tf ( 5tf)-5-[2-#SS-6-(3--S-^£-iM 0 > 

u]^)-^?i-9- < a]-3,4-^§l^A]-EflHe1-^ = S. El -2.^-2-^ fim ofl^Eflei- v\}^ 
-i: 8n*H ^-°1JL if ^s.A>o]c 30mg (0.58mmol)# ^7}^}- ^, ^ 

v}£,ZL^z\°\} 3*f|*M 51mg(^r^r; 53%)^ (2tf,3#,4S,5tf)-2-[2-#3.3.-6- 

(3-^-2.5.-^! ^ -5-«| ^-^-^1 ofl ^-tfl He^l 1= 5. El inffl-3 , 4-^ # 

c»l ^ Jl^l>a-o.S. ^^(S. 3 #2:). 
<157> ^-^^ : 112-114 °C 

<158> [a] 26 D : -28.3 (c 0.1 ofl^*) 
<i59> u max (KBr)/cm _1 : 1316, 1622, 3400 

<i60> H-NMR(DMS0-afe ) 6: 3.29 (m, 1H), 3.62 (m, 1H), 3.78 (m, 1H), 4.20 (d, 1H), 

4.61 (ra, 3H), 5.17 (t, 1H), 5.34 (d, 1H), 5.58 (d, 1H), 5.77 (d, 1H), 7.13 
(t, 1H), 7.34 (d, 1H), 7.59 (d, 1H), 7.74 (s, 1H), 8.53 (s, 1H), 8.92 (br t, 
1H) 

<i6i> 13 C-NMR(DMS0-cfe ): 842.2, 53.1, 61.1, 62.8, 72.8, 76.7, 126.5, 130.2, 135.3, 
135.7, 140.4 
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<i62> UV X aax 273nm (pH 7). 

<i63> ^aHI 21. (25,3^,45,5^ )-2-[2-#S.S-6-(3-^-^.£-^l€«i>nl^)-^-^l-9- < a]-5-*l 

^^-3,4-tq# ^(21) 

<164> tffl^# (3a5,4^ ) 65,6aff)-6-[2-#S.S-6-(3-A^.£-l!!^c i >n}v a )-^^-9- < a]- 

2,2-^^€-^]Se)-^=S.-^o)lx E .[3 f 4-£/ ][ 1,3] ^#-4-^113 <^]i^l=. 50mg 
(0.07mmol)#iL3. 80% o>^ea> ^_g.cj| 3^= «- 7 >€r>ji 55*C*IM 12*13: S^SS 

3. ^ -§-#^(^#5.^1^:^1^=15:1)^ A>-g-*M ^Sl?>^ -*HH ^ 
3Sp>£zl 21-Jil <H1 (2A > ,35,4^55)-5-[2-#S^-6-(3--a.^. 

17} 7l#^h°5. <£°]%t\-. ^ (2^,35,4i?,55)-5-[2-#S.S-6-(3-^. 

31 =* Tjfl^ 4nvH ^r<>lJL ^# nfls-A>o]c 15mg (o.29mmol)l- ^7>t}" ^, ^-g- 

4. -g-#^(4#S.S^^:^l^-i:-6:l)* A>-g-^ ^b^HS ^ 
H3*}SZLel-:2H oj^>^ ^*ll*H 21mg(^r^-; 54%)^1 (25,3tf,45,5#)-2-[2-#SS- 

6-(3--9-^.£.-iffl ^^>nl ^y^-Q-g-oj ]-5-s] JEL-IH v\] ^-z]} B.^) 1=3- B} .2.^-3 , 4-^ 
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<165> : 123-124 °C 

<166> u max (KBr)/cm _1 : 1557, 1608, 3429 

<i67> 'H-NMRCDMSO-^) 6: 3.43 (br d, IH), 3.56 (dd, IH), 3.71 (dd, IH), 4.06 (dd, 

IH), 4.27 (dd, IH), 4.57 (dd, IH), 4.69 (dd, IH), 5.42 (d, IH), 5.57 (t, IH), 

5.58 (d, IH), 5.95 (d, IH), 7.09 (t, IH), 7.33 (d, IH), 7.54 (d, IH), 7.73 
(s, IH), 8.20 (br s, IH), 8.59 (s, IH) 
<168> UV (^l^r-ir): A. max 283nm (pH 7). 
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<i?i> *UH1 22. (3a5,4^,6^,6a>?)-6-(2-l-S.S.-6-^€ 6 > t3 l^-^^-9-^)-2 ( 2-^ 
*H €-^1 H^^l = S-E^ ±[3 A-d] [1,3]^ 4#-4-<a ^ fl ^l^efls. ^# ^ (22) 

<i72> wflS^ (3a5,4^6^ ) 6ay?)-6-(2 > 6-cl#SS.-^^-9-^)-2 ( 2-^cfl^-EflHaf^l^ 

S.-B|6)licL[3,4-f/][l,3]^^-#-4-^Bl]^ ^iBfls 4 54in g (o.94mmol 2 N ^li^} 1 ?! 
EflH^l^S.^^: 20m£ (40mmol)5. ^ Q ]JL, ^-&°\}*\ ^ ^l-g-yl^H 24*\Zt 

=1:1)* , *HMH ^el^ Bj-sJ ofl o^}<^ ^^o], 3 83mg 

(^-§r; 85%)^ (3a5,4^ ( 6^6a7?)-6-(2-#^S.-6-^^o>n)^-^^-9-^)-2,2- 
r]u]]^-EllEe1-^^.S.-Elofl^[3 j 4-^][i > 3]^^-4-<g Dl i^ 6\)^]]s 7 } ^aH 

<i?3> H-NMR(CDC1 3 ) 8: 1.37 (s, 3H) , 1.63 (s, 3H), 3.02 (d, 3H), 4.01 (dt , 1H) , 

4.57 (dd, 1H), 4.75 (dd, 1H), 5.23 (dd, 1H), 5.38 (dd, 1H), 6.01 (d, 1H), 
6.28 (br s, 1H), 7.40-8.00 (m, 5H), 8.02 (s, 1H) 
<174> UV M *£-§:): X aax 271nm (pH 7) 

<i75> ^AHl 23. (2^,3i?,45,5^ )-2-(2-#5.S.-6-^|€ d V^^-^^-9-^)-5-*l^AH^- 
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BflH^l^ Hl^-3,4-^# ^# ^ (23) 
<i76> «31^ (SaSAJ?,6R,e2Jd-6-(2-m^^-e-^^]^-^-9-°^)-2,2-^m- 

BflBe}-^l^S-Blo11ii[3 A-d ][l,3]^^-#-4-^^l^ ^l^^l s. 10 5 mg (O.22mmol)^ 
80% oMlH^ 5mM- -?-7>§>Jl 55°C<HH 12*m I!^}-^^. «>-g-^^* # 

^-ff-tt ^, oll^-g-^ ^^-S. ^ rf^- -§-# 

3*fl*M (2^35,4vP,5y?)-5-(2-#SS.-6-Dfl^^>Dl^-^^-9-^)-3,4- 
^ i$2^> (2vP ( 35,4^ ) 5/?)-5-(2-#5.S-6-^l^d>nl^-^^-9- < ^)-3,4-^^^Al- 
15mg (0.29mmol)* ^7>*V ^, ^H-^* #£r<HH 4*1?I iH^Zi, o>^eaJ.o_^ 

*=6:l)# *}-8-*H ^^7>^ ^Hl^ ^r^HS.u>£ZL5^5i|ofl o^§}<^ 38mg 
; 52%) 2] (2tf,3tf > 4S > 5tf)-2-(2-#SS-6-^)€< :> 'M ^-^^-9-^ )-5-*l^^ *1] 
^-EflB^l^-S B) .2.^-3, 4-^#°l €^ -H^h^S. ^^(S. 3 %2i). 
<177> ^rc-^ : 239-241 °C 

24 

<i?8> [a] D : -30.6 (c 0.1 °1)^*) 
<179> u max (KBr)/cm _1 : 1312, 1626, 3419 
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<iso> 'H-NMRCDMSO-^) 8: 2.92 (d, 3H), 3.30 (br s, 1H), 3.62 (m, 1H), 3.79 (m, 1H) , 

4.20 (dd, 1H), 4.61 (m, 1H), 5.16 (t, 1H), 5.34 (d, 1H), 5.58 (d, 1H), 5.77 
(d, 1H), 8.26 (br s, 1H), 8.47 (s, 1H) 

<181> ^C-NMRCDMSO-^): 6 27.5, 53.7, 61.7, 63.5, 73.5, 77.4, 118.9, 140.5, 150.0, 

153.6, 155.9 
<182> UV M^r-ir): X aax 271nm (pH 7) 

<i83> ^*H1 24. «a<& (3a5,4^,6)?,6a^)-6-(6-6>Pl^-2-€-S.S.-^fl-9- , a)-2,2-^oim 
<i84> -^B^HS-EliiitS.Mtl.al^^-^li ofl^fls ^ (24) 

<185> wllS^> (3a5,4 J ?,6/?,6aff)-6-(2,6-^#S5.-^^-9-^)-2,2-^t.fl^-Efle^-el^. 

S-i^lM3,4-</][ 1,3] ^^-4-^*11^ °H^^]s 4 54m g (0.94mmol)^- 
o> -§-<*} 25m£l- ^r^sfl-g-^S ^ 12Al^o> 50 7>^^cf. 

ti>-§-^ofl o. ^.oj. ^x\?)5i, fc^-fr ^mn^:^\^Mn<>]^=l:im *}-%-*} 
^ ^Bl^ ^^3S.c>£ZL^3x)oll 384mg(^r#; 88%)^ iffl 

S^r (3aS,4i?,6A , ,6ai?)-6-(6-o>u]t-2-^S.S.-^^-9- < a)-2,2-^^m-BflH^^=S- 
Eloll^[3,4-t/][l,3]^^-#-4-^^^ ofli:Bfl=7> «d| 7l^O.S. ^H^. 

<i86> 1 H-NMR(CDC1 3 ) 6: 1.37 (s, 3H) , 1.63 (s, 3H), 4.01 (dt , 1H), 4.57 (dd, 1H), 
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4.77 (dd, 1H), 5.23 (dd, 1H), 5.38 (dd, 1H), 6.02 (d, 1H) , 6.29 (br s, 2H) , 
7.40-8.00 (m, 5H), 8.02 (s, 1H) 
UV (*fl€*): A max 264nm (pH 7). 

<S*H 25. (2^,3^,45,5^ )-2-(2-#S.^.-6-^|^6H^-^^-9- < a)-5-^l^^H€- 
EllH^l^S- Bl^.Ja-3,4-^^: ^§(25) 

(3aS,4tf,6tf,6atf)-6-(6-aM 2^-2-1-3.^-^-9-^ )-2,2-c] H-tflB 
eJ-*l=S.-B)^^[3,4-c/ ][l,3]^^-#-4-^^l€ = 102mg (0.22mmol 

80% o>^ea> ^-g-ofl 5m ^ ^-7>^}31 55°C^1^1 12*13: S«]:^t^. * # 

^, #5Lu|o>7> DllWoflos 6«^^ ^ ^ 

<2fl(t|#sS.^^::^^=15:l)^r *}-§-*}^ ^e^}^ ^ 3.^K£zle}:5H1 

^2-$ (2tf, 35, 4tf, 5^)-5-(6-<>H k-2-fSS-^?l-9- 1D-3, 4-^*1 

Si (2^,35,4^,5^)-5-(6-6>^lii-2-l-S.S.-^-^-9-^)-3,4-tl*l^Al-^lBHl- 
B) o_ ^1-4-^^1 € ^l^tfle^- Pfl^ 5in-H ^r°| ^# nH^>o]c 15mg 
(0.29mmol)* -^7>*V ^, «H-^# #£r°lH 4^^ J2«V*>ZL, <^HlH^S. <^ 

=6:1)* *}-g-^}<*) ^&1?>€ §^H£4^^°fl ^l^H 37mg(^r 

53%)£) (2y?,3 J ff,45,5/?)-2-(2-#S.S.-6-^l€ <: >Mic:-^^-9-^)-5--&l^AlPll^- 
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<i90> ^-^^ : 220-222 TC 
<191> [a] 26 D : -24.6 (c 0.07 

<192> u max (KBr)/cm _1 : 1204, 1647, 3420 

<i93> VNMRCDMSO-^ ) 6: 3.30 (br s, 1H) , 3.62 (m, 1H), 3.79 (m, 1H), 4.20 (dd, 

1H), 4.61 (dd, 1H), 5.16 (t, 1H), 5.34 (d, 1H), 5.58 (d, 1H), 5.77 (d, 1H) , 
7.81 (br s, 2H), 8.48 (s, 1H) 

<i94> 13 C-NMR(DMS0-<£): 5 53.3, 61.2, 63.1, 73.1, 76.9, 118.0, 140.4, 150.7, 152.9, 
156.7 

<195> UV A max 264nm (pH 7) 

<i96> ^aHI 26. ^S^> (2^,35,4^,5^)-5-(6-^H^-2-#SS-^^-9-^)-3,4-tq*lS.^- 

<i97> fe# (3aS,47?,6i?,6a7?)-6-(6-6>D]^-2-#SS.-^^-9-^)-2,2-ii|t I ll^-EflH 

^}E.S.-^<^bc[3,4-d][l,3]^^-4-'U^m <H]^3] = 102mg (0.22mmol 80% <>} 
^ -§-<*] 5mm ¥-7}*}JL 55°C°lH 12*12" 5n.®is}% , #<y-^ 
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3*f|SH 63mg (*r-is 68%)^ (2R,3S,4J?,5R)-5-(6-°}v}±-2-m^3--¥i-&- 
<£«]%^. 

27. (2tf,3S,4J?,5tf )-[5-(6-^l^-2-#S.S.-^^-9-°a)-3 f 4-«]^-(?er^ 
^-^uJl^-^^^D-^H^l^S. El^-2-«g]-^^ ^(27) 

sg 7 ) ^X|ofl 26^) te^r (2^35,4^,57P)-5-(6-*>cl^-2-#SS-^^-9- < a)- 
3,4-cl^l^Al-tflH^l^S. oHiBfls. 230mg (0.55mmol 

225mg (3.30mmol), tert-^W:S.S.^\^M^ 249mg (1.65mmol)^r 

N,N-K)v\M^o}v]B. lOmM] ^°)J1 50°C^^i 24*}?} M^}^^ , 
^SLg. #-g- ^7}S>JI #5L=L DflEj-o.^ -fM** #4 S.s\-^^, HZ\ 

^*H4^&°1 ^l^^r 8me^l ^-^lZL n^Afojc 45mg (0.83mmol)# 

J f-7>5}^q-. tiV-g-^oH^ ^-^H 4Al^o> mLvV-&}31 o}*\]^j°S- ^ 
AsL ^ ^^fH^^, ( <*fl ^oH] Bfl olJL =2 : i)^ a} 

-g-^H ^M'TNl a <HH ^£LS*l-£^5l-2H 3*fl*M 169mg(^#; 56%) 

£\ (2i?,35,4 J ? > 5/?)-[5-(6-o>Dl^-2-«S-^^-9-^)-3,4-wli-(ferf-^-^-^^l^- 
^^4^1)-^me|^l£S B|^^l-2-^]-^m#ol ft Ail 7i^-il5L 
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<200> H-NMRCCDCls) 6: 0.01 (m, 12H), 0.79 (s, 9H), 0.83 (s, 9H), 3.41 (dd, 1H) , 

4.21 (m, 1H), 4.56 (dd, 1H), 4.73 (m, 1H), 4.86 (dd, 1H), 5.71 (d, 1H), 6.20 
(br s, 1H), 7.61 (br s, 2H), 8.12 (s, 1H) 
<20i> UV H]^): \ a!a 263nm (pH 7) 

<202> 28. (25,35,4^?,5^ )-5-(6-^l^-2-l-SS-^-^-9-^)-3,4-Hli-(^e/-?-^-€ 

<203> -^^^-^^^-^D-^lH^]^^ ^^.^-2-^>4 A l^> ^(28) 
<204> #7] ^X|ofl 27^ (2i?,35,4 J ?,5^)-[5-(6-<5>tilii-2-#SS-^^-9- < a)-3,4-til 

^-{tert -^-^-^^il^-^^^^-^D-^lH^l^S B^^-^ J-^llhg: 150mg 
(0.27mmol)* ^ N,N-r]^MS.^-o}n}^ 20ml°\] ±r°]JL ^^c]^- c}3.S*1M;e 
2.34g (6.21mmol)^§: ^-7>*V cf^- *}-g-^-»# ^Kg-ofl^ 20*1 #^o> m^V^cf. & 

$M ^1"* °H1€- 6m^l ^)JL, t\^^ 1.0m£ (10.57mmol)^ 1E}# 

?mvilo]E xoomg (0.72mmol)*- ^HfjL 2X|# ^^V ^^a^ JSLaVsr]-^ _o_n} , *Y-%- 

EflB^^S.^^^ 20M (40mmol)-i: -^-7>^>J1 ^^^l-g-7] ofl *\ 50 Q C<H]^i 24*1 
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80mg(^-§r; 51%)^ (25, 35,47?, 5^?)-5-(6-^^ii-2-SS.5.-^€-9- < a)-3 ) 4-tili- 

<205> ^-NMRCCDCls ) 6: 0.01 (m, 12H), 0.79 (s, 9H), 0.85 (s, 9H), 2.67 (d, 3H) , 

3.78 (d, 1H), 4.35 (m, 1H), 4.57 (m, 1H) , 5.70 (d, 1H), 7.72 (br s, 2H), 7.72 
(br s, 1H), 8.10(s, 1H) 
<206> UV (dH^#): X aax 264nm (pH 7) 

<207> ^aHI 29. (25,35,4^,5^ )-5-(6-^Mi^-2-l-S.S.-^fl-9-^)-3,4-tq*lS.s.Al-^lH 

ef^l^S. t\3_$\-2-?}^*\*l ^Tgo\v]IL s^-i- ^(29) 
<208> #7l 28^1 (25,35, 4/?,5A , )-5-(6-*>nl^-2-#^S-^fl-9- < a)-3,4-wl^ 

<209> -(tert -^-^v\M-^^X\)-^])^^)^.s. bI^^-2-^aIav p)1^o>p1 = 
140mg (0.24mmoO* ^-^r^H^l 10roe<*ll %?°1jL EflB^^^S.^- €^ 

5}o|j= 0 .67m£ (0.67mmol, lM^)H^l^ = ^oji)|. -^7H>J1 *]-g-^^- 
*] i^*}5^. ^^#^r ^#<^(t]l-5Lig.^ 

^:^l^-#=4:l)# ^-g-^H ^e)7>^ -tfolH t^H^Mn^i 
^ 58mg(^r#; 69%)^ (25,35, 4/?,5R)-5-(6-^]}^-2-M:S.S.-^-9-'U)-3,4-^^^ 
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3 %^). 
<2io> : 233-235 °C 

<2ii> [a] 26 D : -20.2 (cO.l 

<2i2> 'H-NMRCDMSO-^ ) 6: 2.70(d, 3H), 3.82 (d, 1H), 4.36 (dd, 1H), 4.53 (m, 1H) , 

5.60 (d, 1H), 5.78 (d, 1H), 5.82 (d, 1H), 7.87 (br s, 2H), 8.33 (br d, 1H), 
8.55 (s, 1H) 

<2i3> ^C-NMRCDMSO-t/e): 6 51.8 , 57.5 , 62.5 , 75.4 , 78.1, 118.4, 140.1, 150.5, 153.0, 

156.7, 170.7 
<2i4> UV \ aax 264nm (pH 7) 

<2i5> 30. (2^,35,4^ > 5^)-5-(2-#S.S-6-^ 1 t^l2t-^-^l-9-^)-3,4-^*l 

<2i6> ifflS^ (3a5,4i?,6A > ,6aff)-6-(2-#SS-6-^^^>^^-^€-9- < a)-2,2-^^l^- 

31 H5}*1 2E.3.-BJ *)}±[3,4-d ][l,3]^^-#-4-^^l€ 105mg (0.22mmol)°fl 

80% ^-8-^ 5mm ^7>«>al, 55°C«1H 12*m HL^*}^. #-§-^# 

^, 0 ^M^7} ^E^-sl ofl^ -g-^os ^-i- -g^ ^ -§- 
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tiSi & : v\] ^=15 : 1)* *V-g-3H ^Hl^-i ^3.^}^n^ 

d\] ^afl^a^ 93mg 68%)^ Hfls^- (2tf,3S,4tf,5tf)-5-(2-#S5.-6-^ 

^*H1 31. (2J?,35,4tf,5tf )-[3,4-^^-(tert-^-^m-^.^^])-5-(2-mS.S. 
-6-^im d >^l^-^fl-9-^)-^H2l-*l^S. ^#(31) 

#71 4Ul°fl 30^ ^2:# (2^35,4^5^)-5-(2-#SS-6-Dl]€^l-nlt-^fl- 
9- < a)-3,4-cl«l = ^-Al-EflH^l = S. El ^.^1-2-^^^ iiEfls i 60mg (0.38mmol )^ 
°l u l^f# 155mg (2.28mmol), ZL^Jl tert-^mS,S.^^^ 172mg (1.14mmol) 
^ ^ N,N-t)v]M£-^-°\v)^- 10ml«\] ±t°]JL 50°C«fl^ 24^ ?J- JH^^t}. 

zielJi isl- ^l^^S *Hl3. ^l^^Ji &LH>}jl ^4^: a^-g- ^^fM^i^, 
el ol#ol ^^14^^ol BflB}-* 8m£°ll ^-°1ji i# nfl^-Al-o]= 45mg 

(0.83mmol)^r ^-7}^}^. #-§-&^# #-8r^l^i 4^1 JH^j-Jl 
ofl# ^ ^ ^o. ^-j^c^ -§-#<*H^#:^lli<^l3HB 
=2:1)^ Al~g-*}a} ^e)^>^ #<>1H ^a^K^L^-sHl <3l*}a} ^1*}^ 112mg 
(^; 53%)Sl (2^35 ) 4^5^)-[3 > 4-tili-(/ t er/ l -^-^-^^m-^el-^4^1)-5-(2-#S. 
^.-e-Dfl^oVpi^-^^-g-^^EllEel-^^ El^.^-2-<a]-^l^#oi ^ah t1##o.s. 
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<220> VNMRCCDCIs) 6: 0.01 (m, 12H), 0.81 (s, 9H), 0.86 (s, 9H), 3.13 (br s, 3H), 

3.72 (dd, 1H), 4.24 (m, 1H), 4.48 (dd, 1H), 4.75 (m, 1H) , 4.87 (dd, 1H), 5.67 
(d, 1H), 5.88 (br s, 1H), 8.00 (s, 1H), 8.03 (br s, 1H) 
<22i> UV («0^-ir): K max 269nm (pH 7) 

<222> AH 32. (25,35,4^,5/? )-3,4-Hl^-(rer^€- c 1 t, il€-^^^-Al)-5-(2-l-S.S- 

(32) 

<223> Aj-71 >gAH 31^ (2^,35,4^,5^)-[3,4-«l^-(rer^-f^-^^l^-^5r^^-Al)- 

5-(2-#S.S.-6-nfl^<>MiL-^^l-9-^)-^lB^*l = S. El^-2-^]-nl|^:* 105mg 
(0.19mmol)-§: ^ N,N-^^\M^W°}^}^- I5ml°)} 4?°1jL z)3.S.^°]B. 
1.64g(4.36mmol)* ^-7>tr #-§-^* #£r<M 20^^ Jl^>^cf. «V 

*H4^&°1 4m«<>ll ^-oIjl, T=Hli 1.0m« (10.57mmol)^ 

^K^lHB 80mg (10.58mmol)^r ^7 r *K3L 2Al# Ajvg-dfl^ JUtiV^^cf. 
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S^l^S^^-g-^ 15m* (30mmol)» ^7}*}31 ^r^Sfl-g^H^ 50°C*\]*\ 24*1 # 
#-§-*m^. «£-§-^* * -g-#^(^^:^l^^Hl^ 

olH=l:l)^r >M-§-SH ^^HS ^35* r £^.2l-sH] ^^1^ 

48mg(^r#; 44%) 3 (25,35, 4tf,5tf)-3,4-wl:i-( tert-^-t] *I|1L-S 2*^*1 )-5- 

<224> l H-NMR(CDCl 3 ) 6: 0.01 (m, 12H), 0.82 (s, 9H), 0.85 (s, 9H), 3.21 (br s, 3H), 

3.21 (br s, 3H), 3.75 (d, 1H), 4.28 (m, 1H), 4.65 (m, 1H), 5.77 (d, 1H), 7.12 
(br s, 1H), 8.03 (br s, 1H), 8.44 (s, 1H) 
<225> UV Mlbi:): K max 270nm (pH 7) 

<226> 33. (25,35,4^,5^? )-5-(2-#^S-6-°D ^^>^1 1-^^-9-^ )-3 , 4-^ H.-^ - 

cfl^oj-Pl^ ^(33) 

<227> (2S,35,4^ ( 5^)-3,4-tili-(^r^€-^ D ll€-^2r^^-Al)-5-(2-#S.S-6-^ 

^oH^-^^-9-^)-^lBeJ-^l=S B|^.^I-2-7>^-a1a> nfl^o>nls. 48mg (0.08mmo 
1)1- ^HflEej.^c^s^ ^o)jL EflBel-T-l^^- €^--2-5f 0 l^- 0.22m* 
(0.22mmol, OTm^iH^^-g-^)!: ^-7>s|-ji aJr-g-^-g- #£r°)H 1*1 
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lQmgC^ ; 65%) ^ (25, 35, AR, 5^)-5-(2-#S.S-6-^ € <=>H ic-ff ^-9-«J )-3 , *| 
(5. 3 

<228> *rfe3 : 139-141 °C 

<229> [a] 19 D : -22.0 (c 0.13 ^M^) 

<230> H-NMR(DMSO-4) 6: 2.69 (d, 3H) , 2.92 (d, 3H), 3.81 (d, 1H), 4.36 (dd, 1H) , 

4.52 (dd, 1H), 5.61 (d, 1H), 5.78 (d, 1H), 5.82 (d, 1H), 7.23 (br s, 1H) , 
8.33 (br d, 2H), 8.54 (s, 1H) 

<23i> 13 C-NMR(DMS0-afe): 6 51.8, 55.5, 62.6, 69.6, 75.4, 78.2, 118.5, 139.9, 149.5, 

153.3, 155.5, 170.7 
<232> UV (ffllbi:): X max 270nm (pH 7) 

<233> ^aHI 34. (2^,35,4iP,5^ )-{3,4-«l^-(fer^€-^^€-i^^l)-5-[2-#SS 
<234> -6-(3-.S-$-£-^l^^lic)-^-^-9-^]-^]HBl-*lH.S. 
^(34) 

<235> (3a5,4/?,6^,6aiP)-6-[2-#S.S-6-(3--SLj2.£-^l^o>Pli c )-^^-9-<^]- 

2,2-^^m-n^-S}^3,--E]<>\}±[3A-d ][ 1,3] ^#-4-^*1]^ ^3] = I22mg 
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(0.18mmolH 80% <^HlS^ ^-g-*-» 6m£S -?-7>s>Jl 55°C°1H 12*12: J2^>^4. 

^ 4^5- -g-#^ ( ^ & : *fl f»-g:=15 : 1)* *}-§-*H ^°\}*\ #^3.3. 

^S^^Hl 3*H ^1*>^, te*V (2iP,35,4i?,5i?)-5-[2-€-S^-6-(-S.-2.S-afl^ 

^ 7i##°.5. <£°1^. ^<H^1 ^52:^ ( 2^,35, 4^,5^?) -5- [2-#S^-6-(^. 

Efls 450mg(0.71mmol), 286mg(4.20mmol ) ^ ^erf -^#^^^1^5}- 

316mg(2.10mmol)* ^ #,iV-c]HlfoHE 20m«°1] 50*C<>1H 24*1# IE 

3 oj^l-o} ^^l^^o] Pfl^ 15Mofl ^ojji nflS.A>o]£L 

90mg (1.74mmol)-ir ^H^tf. ti>-§-^^^ 4*1^°]: m^^Jl o>^e 

43HB=2:1)* A}-g-*H -^€{9}^ ^Hl^i ^^a.Sn>£H^5tlofl <^]-a} 3}afls>o>J 
290mg(^§r; 54%)^ (2tf,3S,4j?,5tf)-{3,4-wl^-( ^--^-^-^ ofl ^-S 8*^*1 )-5- 

<236> H-NMRCCDCb ) 6: 0.01 (m, 12H), 0.80 (s, 9H) , 0.85 (s, 9H), 3.29 (dd, 1H) , 
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4.24 (m, 1H), 4.47 (dd, 1H) , 4.73 (m, 3H) , 4.86 (dd, 1H) , 5.67 (d, 1H), 6.15 
(br s, 1H), 7.02 (t, 1H), 7.27 (d, 1H), 7.43 (d, 1H), 7.59 (br s, 1H), 7.67 
(s, 1H), 8.03 (s, 1H) 
<237> UV (^^-*): K aax 272nm (pH 7) 

<238> <S*H 35. i2S,3SA^,5Ji )-3A-^}^-itert-^-^^.-^^><\)-5-[2-ms.S.- 
^(35) 

<239> (2R, 35, AR, 5tf)-{3 , 4-«l tert-^-^ °ll €-^^^1 )-5-[2-#3.3.-6- 

(3-ASL£-iM 0 M2OHf^^^]-^:E4*|S-3. ^j2.^}-2-^}-^^* 228mg 
(0.30mmoD* ^ ^^Sf<>H = 20mH s^c^ ^a-^nHojE 

2.6g(7.0inmol)* ^-7>*> cf^- tiV^on^ tf^cfl^ 20a1#^<?> jn^>^rf. «>-§- 

jl tf^^H^ ^> QSX*-^, ci jgafl 

43& 0 1 °H1€- 6m£°fl ^-ol^l, ^Hli -gslMH 1.0me(10.57mmol)^ 5. 

^iUIHB 100mg(0.72mmol)# -?-7>S>ZL 2X|# *\ 1«J^4. 

jL. ci °1#4 3*fl43£°l 34 4Hit||5 -ff-JE^ilS. 2 N o)l^o>niEflH^ 
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Sl^S^ffH^ 20inA(40mmol)l- ^-7^>J1 ^-^^-§-7]ofl^ 50 "C^ 24^^ «>-§- 

=1:2)2] A}-g-*M ^e)^ z^a^l-S^sM o^j-o} ^^fl*> 

^, 99mg(^; 42%)^ (25,35, 4tf,5tf)-3,4-wli-( tert-^-^M-^^*} )- 
5-[2-#S.S.-6-(3-^£-^l^<^>^^)-^^-9-^]-BflH^l^S. E}5L^-2-7B^-X|a}. 

<24o> 'H-NMRCCDCIs ) 6: 0.01 (m, 12H), 0.70 (s, 9H), 0.84 (s, 9H), 2.70 (d, 3H), 

3.81 (d, 1H), 4.39 (m, 1H) , 4.55 (m, 1H) , 4.61 (d, 2H), 5.83 (d, 1H), 7.15 

(t, 1H), 7.36 (d, 1H), 7.61 (d, 1H), 7.76 (s, 1H), 8.33 (br s, 1H), 8.61 (d, 
1H), 9.00 (br s, 1H) 
<24i> UV (ofl^r-ir): K aax 272nm (pH 7) 



<242> 36. (25, 35, AR, 5fi )-5-[2-tSS-6-(3-^.^E-i £ o^l ^ )-^-9-<a ]-3 , 4- 

<243> ^-71 ^3aH 355] (25,35,4A , ,5A , )-3,4-«l^-(^-^-€-^^]^-^B^ 1 d^-Al)- 

5-[2-#^S-6-(3-ja.^.£-^l^oHir:)-^^-9- < a]-^lH^l^S B]^. ^-2-7V^- a] a> 
nfl^o>Dl= 75mg (0.09mmoD* = 5mH ^Hjt. nE.B±^<£SL 

^ l-f-^BMiE. 0.25m« (0.25mmol, lmo 1 3| BH^l = s^ff ?HJ- ^ : ¥-7>s>Jl 
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f>}d\ 33mg(^r#; 63%)^ (2S,3S,4R,5K)-5-l2-W:£-^-6-(3-£-2-S--^o} 

<244> ^-^r^ : 140-141 °C 

<245> [a]25 D : -19.5 (c 0.32 t*Hf!:-§-) 

<246> H-NMRCDMSO-ofe) 6: 2.69 (d, 3H), 3.82 (d, 1H), 4.37 (dd, 1H), 4.55 (m, 1H), 

4.60 (d, 2H), 5.59 (d, 1H), 5.78 (d, 1H), 5.83 (d, 1H), 7.13 (t, 1H), 7.35 
(d, 1H), 7.60 (d, 1H), 7.75 (s, 1H), 8.32 (br d, 1H), 8.60 (s, 1H), 8.99 (br 
t, 1H) 

<247> "c-NMRCDMSO-ofe) : 6 42.5, 51.8, 59.7, 62.6, 75.4, 78.2, 118.4, 126.8, 130.5, 
135.5, 136.0, 140.3, 141.8, 149.9, 153.0, 154.7, 170.3, 170.7 UV MHeM:): X 



272nm (pH 7) 



NH-R, 




<248> 



OH OH 
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IS 3] 







Ri 


R 2 


R 3 






m 


20 




o — »- 






fl INrnKVUMoU^Cls/ O ♦ o . Zi? lUl, lit J , O . v>6 

(m, 1H), 3.78 (m, 1H) , 4.20 (d, 1H) , 
4.61 (m, 3H), 5.17 (t, 1H) , 5.34 (d, 
1H), 5.58 (d, 1H), 5.77 (d, 1H), 7.13 
(t, 1H), 7.34 (d, 1H), 7.59 (d, 1H) , 
7.74 (s, 1H), 8.53 (s, 1H) , 8.92 (br 
t. 1H) 




23 




X3 — »- 






l H-NMR(DMSO-d 6 ) 6: 2.92 (d, 3H), 3.30 

(br s, 1H), 3.62 (m, 1H) , 3.79 (m, 
1H), 4.20 (dd, 1H), 4.61 (m, 1H) , 
5.16 (t, 1H), 5.34 (d, 1H), 5.58 (d, 
1H), 5.77 (d, 1H), 8.26 (br s, 1H) , 
8.47 (s. 1H) 




25 




13 






l H-NMR(DMS0-d 6 ) 6: 3.30 (br s, 1H) , 

3.62 (m, 1H), 3.79 (m, 1H) , 4.20 (dd, 

1H), 4.61 (dd, 1H), 5.16 (t, 1H), 

5.34 (d, 1H), 5.58 (d, 1H) , 5.77 (d, j 

1H). 7,81 (br s. 2H>. 8.48 fs. 1H) 
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<250> 







Ri 


R 2 








m 


29 




ID - 1 - 






'H-NMRCDMSO-dg) 6: 2.70(d, 3H), 3.82 

(d, 1H), 4.36 (dd, 1H), 4.53 (m, 1H), 
5.60 (d, 1H), 5.78 (d, 1H), 5.82 (d, 
1H), 7.87 (br s, 2H), 8.33 (br d, 1H) , 
8.55 fa. 1H) 




33 




13 






'H-NMRCDMSO-dg) 6: 2.69 (d, 3H), 2.92 

(d, 3H), 3.81 (d, 1H), 4.36 (dd, 1H), 
4.52 (dd, 1H), 5.61 (d, 1H), 5.78 (d, 
1H), 5.82 (d, 1H), 7.23 (br s, 1H) , 

O OO / 1 J Otl\ O TZ A f -» T | \ 

8.33 (br d. 2H). 8.54 (s. 1H) 




36 


3-.fl-.SL 


o - 1 - 






1 H-NMR(DMS0-d 6 ) 6: 2.69 (d, 3H), 3.82 

(d, 1H), 4.37 (dd, 1H), 4.55 (m, 1H), 
4.60 (d, 2H), 5.59 (d, 1H) , 5.78 (d, 
1H), 5.83 (d, 1H), 7.13 (t, 1H) , 7.35 
(d, 1H), 7.60 (d, 1H), 7.75 (s, 1H), 
8.32 (br d, 1H), 8.60 (s, 1H), 8.99 
(br t. 1H) 



<25i> 1. ■frS.Zft ^^^(Binding affinity) ^ 

<252> *\)3. tifl<ft ^ ^ 

A 3 ^-§-*ll» ^^Rr ^ ^^B] ^(Chinese Hamster Ovary, CH0, ATCC; 



<253> 



<254> 



v}^ M]3.*r No. CCL-61) AflS/&£ 10% 4iEflo>^^ (FBS)*r ^q^^l/^H^S 

(100 -fr^B/m££r HXWmO-i- 5Lf-*Rr F-12(Gibco^r, v]^) »1)*HH 37 
r, 5% ol-a-Sj-^SJ S£l*HH afl^^M ^--§-35^. 

•toe 125 

[[ I]-4-^lic-3-^.^.-£«il^]o>c11iL^l-5 , -N-^^-fS.M- 13 l^-([ I]AB- 



125 



MECA)^ CHO 4|S*MI tfltr ^ ^ 4=^^ 50^ [ I ]AB-MECA] , lOOfd^ ^ 
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4H^, 50/d£\ *1*fl*ll« 5Lf-*Hr 50/10/1 ^-g-^ *1«^IM ^^Sl^o.^, x-^fl 

# 1%« Qsm- 37°C^l^i 1X|# aflo^Al^l * , M] 

S. i^7l(T0MTECA>, A>-g-^>ji GF/B(WhatmanA}, v}^) ^-sfl t-M^ 

^>-§-^>^ ^^^VS^. ^(Nonspecific binding)^: 40pM^ R-PIA^l ^ 

125 

*)1*HH ^3^, ^ #*rSl A7 ^ [ I]AB-MECA^ i. 4 8nM ojej-fe 7 \ 

^<*H ^ -i^i^ (Cheng-Prusof f ) ^*><*l ^^SS 1 }. 

[ 3 H]PIA((R)-A^ -(5l] 1 dol^5.^)o> C jl^A])^ Al ofl tfl^ ^^-sl- [ 3 H]CGS 

21680(2- [ [ [4-(2-^4^1 °fl ^ ) ^1 ^ ] <H1 ^ ^]-5 ' -N-°fl ^ ^>S^ ) o}^ ^a] ) o] A 2a 

°fl tUtt 4 -5-^ t^^H, <=>H]i^l adenosine 

deaminase)^ H^bS: 30TC<HH 30£-# «fl<8=^: ^ y o^>^ *fl«£*Kr 
^-^1 ^1 6*1^ *W ^£^1^ 7fl7fl^ ^#^1 tfl^- IC50 it 

[ 3 H]PIA2} [ 3 H]CGS 21680^ K d &o) z|zj- 1.02}- 14 nlM^ 7}-^Hl 3h^^5. 

7)^o\] <^^^1 o^i^y -fr^l CI-IB-MECA^ ^>tfl^ 
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4! ^ Ai, A 2 ^ A 3 #<HH As^l £fl*fl ^(agonist) M-Ej-iflfe 

Ai, A 2 <^(1 tfl*Hfe "fl-?- ^ <£s^ $H=KHea 0. Kim, 

et al.; /. Med. Chem., 37(21), pp364-3621, 1994). 

5^#l-8r 6>cllic^l A 3 *r-g-*W tfl^fl 0.28 vfl^l 4.9nM* M-^HH 7 l^ofl 

3^ ^l^rAs ^r-MH wl^fl Jl^( agonist) 3"§-* M-E^iL^ , ^lalAi 

(H)^ 4.3 xfl^l 8. (MM: i-fBHH ^^Vf ^(antagonist) ^-g- 

* Slr^l *r-g-*f]Sl Al A 2 ofl cflisiH^ 71^^ sf^iicf ^ ^g- ?l5^* 

^tfl^cf. **|, ^# 33^ <£3*l 7H> 7^^, 




HO OH 



(V) 
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IS. 4] 







Ri 








Ki (nM) % 


hAi 




hAzA 


tAza 


hAa 


Cl-IB-MECA 


3-iL_£ 


4^ 


CONHM 
e 


1240 
±320 


820 ±570 


5360 ±2470 


470 ±365 


1.0±0.2 


20 


m 




^± 


CH 2 OH 




127 ±35 




285 ±108 


3.2±0.9 


25 


m 






CH 2 0H 




238 ±107 




705 ±184 


4.9±1.3 


23 


m 






CH 2 OH 




780 ±280 




<10%( 10 
uM) 


0.8±0.1 


12 


n 


3-.S.^L 


CONHM 
e 




110±12 


188 ±40 


50%(10pM) 


<10%( 10 
uM) 


4.3±1.2 


33 


m 






CONHM 
e 


1330 ±242 


198 ±14 


20%(10yM) 


6340 ±90 


0.28±0.09 


36 


m 






CONHM 
e 


193 ±46 


140 ±43 


223 ±36 


348 ±110 


0.38±0.07 


29 


m 






CONHM 
e 


89.2 
±11-7 


294 ±115 


158 ±29 


<10%( 10 
UM) 


0.40±0.06 



25±5g2l ICR^l 235±10g^ ^^^^(SPF) ±2. 

Hl-ZL-£*Bl(Sprague Daw ley, ^<3-M*-gO 2flH# 3*}eH upr<H 

s\-^ 33-§- 20mg/kg, 10mg/kg ( lmg/kg^ ^ 

tfl^4 ^Kg. $o>^- ^ &&°.^ ( uJ-bM 

89-78 



1020020065441 



31 vfl-g-oj Xl^s]^ 



<266> *ll*lH 1. #*fl3] 

<26?> 333] ^^^-^ 500mg 

<268> ^H^r^l^- lOOmg 

<269> -ft- lOOmg 

<270> H; 3. lOmg 

<271> ^71^1 ^ ^^>J1 7l^^ofl A^A. 

<272> ^|^j|ofl 2. 

<273> 33^ ^S^-^ lOOmg 

<274> ^r^^- lOOmg 

<275> -B- # lOOmg 

<276> ^Bfl^V^^ p|-zli-H# 2mg 

<277> #7j^ ^§#^r ^% ^*fl£| *fi 2^*11 n*BH 3 
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<278> *fNefl 3. 

<279> s^tH" 33^ ^^-^ 50mg 

<280> -n- 50mg 

<28i> ^^]°>^^> t=>>ZLv|]^ lmg 

<282> #7]S] ^ ^#*f|^ afl^lHW € 

<283> 4. ^V^ll^ ^2: 

<284> 5^-§- 33^ ^2:^-^: 10mg 

<285> ^A>-§- ^ 

<286> P H Si'gA 3^ 

<287> ^A}A$\ afl^lHl 4^ tt^** ^>-g- #fHMl -8-«fl*>ul 

pH* ^ 7.5S 4^- €*H» ^^Hr^ 2mt <S#<*H ^*l*H 

<288> *fl*H 5. ^^1^ A^ 

<289> 33^ Td^^^ lg 

<290> ^ lOg 
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*\ ^ 10g 

^Si\ ofl^o} ^^ofl 4^ ^Z\)^6\] 2J-2^ 7^>J1 -§-^7) 

Jl eil^^-i: 7}i& cf^- ^*fl^» 7HH ^i^l- lOOm^S. S^tt * 

^^^l 1 ?!:, ^-8-*!lfs ^JS.^7>, A>-g- -§-£ ^ 7l^5L^ 
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11 

*}7] ^aV^ ( I ) S. 3.7} ^= ^tf o)^o) fij^^ 0. S ^-g- 7>^ 



#713 ^HH, 
Bl^.7l 0]^ ; 

^ 1 Lflxl 5^ ^^"l^iL^H^, R 3 S Ra'^ *l*7l* 




4 RO OR 4 



( I ) 
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2] 




Rl-8: 1 5^ ^71, Hfl^7l, ^sL^, sfl^^H 

— > 

R 2 ^ ^€*>. 1-^71, ^^17], ^^7], ^^71, 2L^r 
Hl^.7lolJ7 ; 

31 

9X°]*], (2R,3S,4R)-2-[2-#SS-6-(3-A^:E-^6}njiO-^-9- 
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4] 



9] SEfe ^l^^^l. 



NH-R, 



OH OH (m) 



77 



R 2 ^r ^31:4, lJ-5.^171, ^Al7l, ^9i7l, °J:?19j7l ( ^tq.2.7] Hl^r 

El ^.71 olJi, 

Ra'^r 1 ^H*l 5^1 «r] 5.^X\<g?Q7] , <Qr^}?\^lL^7} 3^ 1 

vfl^l 50] <^^o>nl^l-^.^7lolcf. 
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[3^*8- 5] 

(2R,3R > 4S ) 5R)-2-[2-#S.5.-6-(3-^-2-£-^^^l^)-^^-9-^]-5-^=^- 

(2R , 3R , 4S , 5R)-2-(2-#5.S-6-*ll ^ )-5-*l := °11 B 

e^S-S E]^.^0-3,4-^^r, 

(2R.3R ,4S, 5R)-2-(2-#SS.-6-oll €<:»> D 1 ^-^-9-^ )-5-*l v\) ig-Eflje 

ej-^^S. Hi c.^I-3 ,4-^ -ir, 

(2S ( 3S,4R ) 5R)-5-(6-^>ol^-2-#S.S.-^^-9-^)-3 > 4-^§]^^-^He|-«l 

(2S , 3S ,4R, 5R)-5-(2-#SS.-6-^ ^-^^-9-°^ )-3 , *| S. ^ -Bfl B 

( 2S , 3S , 4R , 5R ) -5- [ 2-fSS-6-(3-M£-i| o}n] ^ -9- ^ ] -3 , A-t\ 

[3 ^8" 6] 

*fl 1*^1 5a<H^, Rs g R4^ *>7l (IV) 
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„n ^ (IV) 

3-, 

R 2 ^r ^^7>, ^-S.^171, <Qr^X\7), ^^71, ^^71, ^E^^7l 

3-2.7H:a, 
[3^8" 7] 

*ll 6%H] 5a°H, (2S,3R,4S,5R)-2-[2-#SS-6-(3-A^.S-^1^o>p]^)-^^ 
-9-<in-5-*l = ^Hm-EflHe1-^^ ^-3,4-^*^1 ^tt. 

[^t 1 "* 8] 
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10] 

[3^*8" 11] 

^ 10%H1 5£<>H, #7l 3l<y-, ^ov ; s]«.<y. ) ^ ^« 

3x)« £ ^ ^<y-, ^-g-^e^, 

wsj-, m-^^, *r^^m°j-#, *vg-^<y-#, ^ < a-#, ^ 

^^(Hodgkin's disease), *)5L<&, ±W, ifl£-aUd«3\ ^HMd^, ^^HbMd^, 
^Ml^, <£2,^ ^r#, -2-5^, HL^r ^ 

(CNS; central nervous system) # 0 <J=, 1*> CNS ^Sfs ^ ^8=, ^1^32^, 
jrJSHMI H fe oj-o} ^14 ^^-o. 0115V 
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13^* 12] 



89-89 



